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SHARON' SPECIAL ALLOY ADDS STRENGTH 
TO FARM IMPLEMENT CHAINS 


The chain used on farm imple- engineers were working out a 


ments today is tougher, more stronger, more rust resistant steel 


rust resistant, easier working and that would be applicable to the 


less expensive than ever before. : A 

i automatic equipment. 

This is a direct result of coopera- 

) é The present farm program has 

tion between chain makers and ptr Sue 
^ expande - 

the steel industry. P a aaan dien | 


While manufacturers were devel- Miu MM 


oping a drive chain, that could this special chain steel, of which 
be produced directly from coils Sharon is one of the leading 
by automatic machinery, mill producers. 


*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 


SHARON STEEL CORPORATION 
Sharow, Pennsylvania 


NNAT O., CLEVELAND, O., DAYTON, 


DISTRICT SALES OFFICES: CHICAG 
7 ETR T M H A F 


[ v N L MILWAUKEE wis NEW YORK, N. Y, 
HILADELPHIA, PENNA., R HESTER, N. Y, LOS ANGELES, CALIF., SAN FRANCISCO, 
MONTREAL, QUE TORONTO, ONT 


For information on Titanium Developments contact Mallory-Sharon Titanium Corp., Indianapolis 6 
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Dust off your Aluminum Future! 


Your drawing board need not be empty simply because your racks are. 
Aluminum shortages may make it necessary for you to postpone actual pro- 


duction of new or redesigned products but it need not halt your plans for 
the future. 


This planning for the future can be done without once relaxing your defense 
effort. And Revere is ready to help! 


The Revere Technical Advisory Staff will work with you and your designers 


towards developing and designing better aluminum products for the future. 


If you need help in your plans for the future and if those plans in- 


volve aluminum alloys in coiled sheet, drawn tube or extruded shapes... 
call Revere! 


REVERE ALUMINUM 


REVERE COPPER AND BRASS INCORPORAT 
Founded by Paul Revere im 1801 


230 Park Avenue, New York 17, N. Y. j 
-—- — 


Mills: Baltimore, Md.; Chicago and Clinton, IlL; Detroit, Mich.; 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities. 


$88 "MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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Which Variable Speed Fluid Coupling? by R. C. Habicht . 
Factors in selecting the right size scoop-type coupling for a given torque load 
Properties of Integrally Stiffened Aluminum Extrusions by Roberto Contini 
Test results on mechanical properties, and behavior under column and bending loads. 
Product Designs 


Locomotive redesign; Oil well rigs; Gas -—— for portable fire pump; Hyd:aulic spider twister. 


Heat Treated Brittle Coating Increases Sensitivity by A. J. Durelli and S. Okubo 
One method of improving the sensitivity of brittle coatings. Comparisons with other techniques. 


Obtaining Bias Voltages in Triode Vacuum Tubes by Ralph B. Immel 
Description of basic circuits for changing vacuum tube performance by biasing the control grid 
Noise and Vibration in Ball Bearings by George H. Kendall waver 
A discussion of design faults leading to noise and vibration and how to correct them. 
Shall It Be a Job for Engineering Societies? 
Readers comment on the October editorial and offer some ideas of their own. 
Effect of Mold and Moisture on Electrical Insulation by J. M. Leonard and C. Patouillet 
Six charts showing how the presence of mold changes the dielectric properties. 


Factors that Influence a Products Appearance by Carl F. Scott e 
How the engineer and designer produce a product that has performance and "consumer appeal." 


Control of Backlash in Gears by Dimensional Tolerances by M. F. Spots. . . . 
Calculation of tolerances to provide backlash in selective assembly. 


Stainless Steel Powder for Mechanical Parts by Arthur H. Grobe and Raymond Hoffman . . . 
The properties, applications, and advantages of machine parts made from Type 316 stainless steel powder 


Selecting Organic Coatings for Metal Products 


A breakdown of various enamels, lacquers, and varnishes. Factors to consider dusing selection. 


Flow Rate Conversion Chart by N. M. Sverdrup 


Converts U.S. gal per min to cu in. per sec or, if the specific gravity is howe to lb per sec 


Radial Deflections of Rotating Disks With Central Hole by L. M. Porter 
Nomogram can be used for disks of uniform thickness of steel, aluminum, or magnesium. 


Vibration Nomograph by George F. Forbes 


Chart facilitates the solution of simple harmonic vilustien pectine 
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Mallorv 
on aoe noun Motor Capacitors 


mou 


Reduce Costs 


and Increase Efficiency! 


Washing machines, refrigerators and manv other appliances 


demonstrate the way Mallory Motor ( ipacitors overcome 


the problem of high starting loads—and deliver long life 


despite severe starting eveles; high temperatures. humidity 


ind vibration 


Mallory pioneering in design and in manufacturing methods 
MALLORY AC MOTOR CAPACITORS i i 1 
has produced capacitors that give long trouble-free per- 
unti 
off-the 


formance at elevated temperatures and are famous for their 
embiy 


long shelf life. This superior performance. available at 


l competitive prices, contributes much to the dependable 
i nd elects 4 data 
n Mallory AC Mot 


ire 


operation of voul product. 


That's value beyond « wer 


If desired, Mallory AC Capacitors can be supplied without hardware, for use with your present mounting method. 





SERVING INDUSTRY WITH 


Electromechanical Products 
P.R. MALLORY & CO. Inc. Mw" a 
TI! Tuners lH ibrators 
Electrochemical Products 
Capacitors Rectifiers 


Mercury Dry Batteries 


Metallurgical Products 


ontacts Specks Metals 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA ine a a 
elding Materials 
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ighlights 


NONMETALLIC MATERIALS 


A SPECIAL CELL perfected by Minnesota Mining 
& Mfg. Co. has put the production of a series of 
i fluorochemicals on a commercial 
basis. This electro-chemical de- 
vice has solved the problem of 
handling fluorine and its com- 
pounds. Expected uses are in hy- 

draulic fluids and lubricants. 


PLASTIC PIPING is reported to outperform its 
metallic equivalent in applications where strong 
acids, alkalis and solvents are present. Called 
Tuffstuff by the Clopay Corp. of Cincinnati, this 
rigid polyvinyl chloride is extruded in standard 
pipe and tubing sizes. Conventional welding, 
cementing and bending procedures can be used 
during fabrication. 


WHITE PAINT applied to the floor beneath the 
B-29 bomb bays being modified at Lockheed Air- 
craft's Marietta, Ga. plant, reflects four times 
as much overhead lighting as before and has made 
need for rigging extension lights on cords un- 
necessary. Speed-Rex paint has properties of 
fast drying, adhesion and resistance to abrasion. 


IMPROVED FLUXES worked out by Solar Air- 
craft Co., San Diego, Calif., reduce fusion weld- 
ing costs by controlling penetration, thus per- 
mitting higher welding temperatures without 
"burn-through". Recommended for use on heat 
and corrosion resistant alloys, fluxes are well 
suited to weldments requiring a "back-up". 


"CONTACT RESINS", syrupy liquids usually of 
the alkyd or polyester class, polymerize in the 
presence of catalysts to infusible solids. This 
E _ property makes them suitable for 
*^ complex laminated constructions 

JE. that generally call for elaborate 
Kel I and expensive molds. With these 
qe resins, the mold can be made of 
plaster, wood, metal or glass 

fabric laminates. Engineers at Naval Air De- 
velopment Center in Johnsville, Pa. are repair- 
ing rodomes with these low-pressure materials. 
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When requesting further information from companies and organiza 
tions mentioned in the items below, confusion can be avoided by 


referring to the issue of Product Engineering in which items appeat 


RUBBER-IMPREGNATED leather combines the 
low friction and high strength of leather with the 
good sealing, resilience and heat resistance of 
rubber. E.F. Houghton & Co. of Philadelphia 
produces this 1243 VIM material as "V" and cup 
packings that withstand a 200-F temperature, as 
well as resist oils and solvents. 


LIGHTWEIGHT ACETATES metalized with a 
0.001-in. thick colored film may take the place 
of metal foils that are becoming less easy to 
obtain. Flexible plastic, made by Coating Prod- 
ucts of New York City, can be laminated to paper 
and board with the film sealed between layers. 


METALLIC MATERIALS 


THIS YEAR'S SAVINGS of critical metals in the 
radio and TV industries alone are estimated at 
Tm). [^ 75,350 tons. Compared with 
e 1950, typical savings of various 
materials are: Co-36%, Cu-24%, 
Ni-28%, Sn-25% and Zn-26%. 
Radio-TV Assn based figures on 
== annual output 20 percent below '50. 


PERMANENT MAGNETS made of materials 
other than strategic and costly nickel and cobalt 
are scheduled for production early next year. 
Philips Research Labs of Eindhoven, Holland 
have not released property data, but indications 
are that the new material stacks up well against 
some of the Alnico alloys. 


CHROME CARBIDES having a nickel binder but 
no tungsten or cobalt were recently announced 
by the Carboloy Dept. of General Electric, De- 
troit. These Series 600 powder metals contain 
about 70 percent chromium by weight, have ex- 
cellent resistance to abrasion and erosion, are 
half as dense as tungsten carbide and resist ox- 
idation at temperatures to 1, 830 Fahrenheit. 


AS TITANIUM PRODUCTION goes up, U.S. im- 
ports of manganese can come down, a significant 
fact when it is noted that about nine out of ten 
tons of manganese are bought abroad. Metallur- 


(Continued on page 7) 
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Changing to Plaskon Alkyd Molding Compound enabled Barber-Colman 
Company to cut the cost of molding these magneto rotors for J. I. Case 
tractors in half... “‘a 50% saving’. And J. I. Case credits Plaskon Alkyd 
for satisfactory mechanical and electrical properties, with complete 
absence of objectionable electrical "tracking" across the rotors. 


Applications of many types offer convincing proof that quick-curing 
Plaskon Alkyd can usually be molded three to four times faster than con- 
ventional thermosetting materials. This means that dies with fewer 
cavities may be used to achieve a given production rate. And because 
Plaskon Alkyd can be molded at lower pressures, maintenance of tools 


and presses is generally reduced. There are so many ways to save using 
Plaskon Alkyd for the molding of plastic parts! We will be glad to tell 
you more whenever it is convenient for you to see one of us. 


Your files should contain these bulletins on the properties; 
uses, and molding of Plaskon Alkyd Molding Compounds. 
Write and we will send your free copy by return mail 


meld it better and faster with 
PLASKON DIVISION . uisBEY- OWENS -FORD GLASS COMPANY 


Toledo 6, Ohio | 
In Canada: Canadian Industries, Ltd., Montreal, P.Q. A * la 
Branch Offices: Boston, Chicago, Los Angeles, New York, Rochester - 


Manufacturers of Molding Compounds, Resin Glues, Coating Resins 
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gists at the Southern Research Institute claim 
that titanium and zirconium as alloying elements 
in certain grades of steel perform nearly the 
same role as does manganese. 


CONDUCTOR-GRADE aluminum and 0.001 to 
0.5 percent boron from wire that has an electrical 
wy conductivity at least 61 percent 
D^. 7” of figurein Annealed Copper Std. 
Patent 2,545,866, held by Alcoa, 
states alloy can be cold drawn 
from hot-rolled rod to a dia of 
0.210 in. without an anneal. 


CREEP TESTS made on high-purity lead and 
some of its alloys at the Baillieu Laboratories, 
University of Melbourne, indicate that varying 
surface conditions are not critical. Such is not 
the case with many of the common alloy materials 
recently creep checked in this country. 


PROCESSES 


PHOTOSENSITIVE PLATES made of anodized 
aluminum are the key to a Swiss reproduction 
process called Aluphoto. A substantially grain- 
less image of high resolution is permanently reg- 
istered in the anodized layer by conventional de- 
veloping procedures. Advantage is the perma- 
nency of the image through its corrosion, wear 
andheat resistance. Horizons, Inc. of Cleveland 
holds the U.S. rights to the process. 


A "LIQUID BLANKET" poured over molten zinc 
used for galvanizing wire stops the formation of 
zinc oxide "crusts" and makes possible 20 to 50 
percent savings of the critical metal. Dewey and 
Almy Chemical Co. of Cambridge, Mass. re- 
ports the liquid does not have the porosity of 
"dry blankets" and also reduces spatter. 


WET-BLASTING aluminum parts with a water- 
solution of sand removes the oxide film so that 
(2. parts can be chromium plated di- 
^A. a rectly. Cro-Plate, Inc. of Hart- 
® ford, Conn., who developed the 
S$ blasting technique, states that 
parts must have simple contours 
to insure 100 percent cleaning. 


CHROME-RICH LAYER diffused in ferrous al- 
loys either replaces chrome plating or stainless 
steel. This Onera process, developed by the 
National d'Etudes et de Recherches Aeronau- 
tiques, Paris, centers around the decomposition 
of chromium fluoride at temperatures varying 
from 1,920 to 2,000 Fahrenheit. 
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WRINKLED flanges and beads are common on 
ferrous and nonferrous stampings formed be- 
tween a rubber pressure pad and low-cost form 
blocks or dies. Often more time is required to 
pound out the wrinkles than to complete the initial 
press operation. North American Aviation has 
designed special clips that prevent wrinkling by 
restraining edges of sheet during forming. 


SOME OF THE SECRETS to welding zirconium 

are being exposed through tests conducted at 

3 Oregon State College, Corvallis, 

4 A 4 p Ore. Carefully-controlled argon 

56**& ;" gas and shielded-tungsten arc 

ww welding plus annealing look the 

Á most promising. No oxygen or 

-@ nitrogen penetration is evident in 

test pieces, but some loss of ductility is notice- 
able in the vicinity of the weld deposit. 


P, 9 wi 


CONTROLLED CASTING contributes largely to 
the performance of aluminum bearings. When 
discrete particles of tin are uniformly distributed 
throughout the aluminum matrix, the resulting 
alloy has the softness of babbitt and a high fatigue 
resistance at temperatures as high as 300 F. 
Tests are continuing at England's Tin Research 
and Fulmer Research Institutes. 


COMPONENTS 


UNLIKE CLUTCH PEDALS, automobile brake 
pedals are hereto stay, but they will have a "new 
look." In the Bendix Treadle-Vac system to ap- 
— next qun, the brake will resemble the ac- 


celerator pedal and have a 3-in. 

€i instead of 6-in. travel. Special 

^ system components are a vacuum 

a cylinder in the hydraulic line and 

, 4 =~ a booster for supplying half the 
WAN braking effort. 


VANE-TYPE PUMP permits rapid regulation of 
volume and direction of oil flow to fit circuit and 
cycle conditions. Milwaukee Hydropower, Inc, 
does not use springs to position the vanes, but 
the pressure ring rotates with the vanes, there- 
by reducing friction and wear. 


COLORED CAPS that snap onto grease fittings 
have a dual purpose, according to Van Dusen 
Aircraft Supplies, Teterboro, N. J. Pro-Kaps 
not only keep abrasive material clear of the 
grease inlet, but also act as indicators of fitting 
location and, with the aid of a color code, type 
of grease used at each fitting. 


( Continued on page 9) 
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Metallurgical 


furnece inves- 


tigations in the laberatery 


influence heat processing 
manvfacture. 


pressure vessels and 
deep-drawn shapes 


To meet industry's ever-advancing needs for pressure 
vessels and deep-drawn shapes of lighter weight, 
higher strength, greater dependability and longer 
life, Scaife maintains constant research and engineer- 
ing studies of materials, methods and products 

The findings of these research programs are used 
by Scaife engineers in the design and production of 
vessels to give them the qualities needed to meet 
the requirements of the particular service for which 
they are built 

The name SCAIFE on pressure vessels and deep- 
drawn shapes means highest quality and most ad- 
vanced design 


for Air, Gases and Liquids 


pany 


OAKMONT (PITTSBURGH DISTRICT), PA. 


Starting with a cir- 
cular sheet of steel— 


a cup is formed by a 
conventional draw- 
ing operation. 


A continuation of this 
pressing operation 
turns the cup “inside 
ovt" without remov- 
ing it from the dies, 


completing—ina 
single stroke—the 
deep-drawn shape. 


Scaife cylinders are 
used for liquefied 
petroleum gases, 
freon, acetylene, sul- 
fur dioxide and other 
materials. They are 
light in weight, 
strong and durable 


qq 


f Deep-drawn shapes 


)- 


ide 


made by the Scaife 
reverse-draw process 
(described above) 
have uniform wall 
thickness throughout 
the entire length of 
the draw. Can be 
made in various 
lengths, diameters 
and symmetrical 
shapes 


» Jmm 


Scaife pressure vessels for cir, 
goses and liquids are made in 
standard and special designs 
and for various types of service. 





SUBMINIATURE RESISTORS made by Instrument 
Resistors Co. of Union, N.J. are of sealed-in 
Bakelite construction and have a special coating 
that resists formation of fungus. 


EIGHT HOOK-SHAPED TERMINALS extend from 

a 0.6-in. dia header hermetically sealed into a 

pm ^!  drawnaluminum 1-in. cube hous- 

y 4. ^ ing. Suchare the design features 

A of a miniature relay made by the 

^ Hermaseal Co. of Elkhart, Ind. 
Assembly can be panel mounted 
from top or bottom. 


SoM 


+ 


A "POWDERED GLASS BASE" is used on a 75- 
mc radiation-cooled tetrode to provide increased 
cooling capacity. Amperex Electronic Corp. of 
Brooklyn, N. Y. also reports that this type of tube 
construction obviates the need for an additional 
external base. 


RECTIFIER TUBE, designed by RCA to meet 
military requirements under extreme tempera- 
ture changes, is filled with xenon gas that gives 
it high efficiency at temperatures between ap- 
proximately -100 F and + 200 F. It is to replace 
the mercury-vapor rectifier that fails to operate 
at these extremes. 


TESTING 


PROBLEMS OF SPRING DESIGN are solved with 
the Calculaide spring computer designed by 
American Hydromath Corp. of New York City. 
Computer correlates, in one setting, the vari- 
ables in spring design. Typical values include 
outside diameter of spring, wire size in diameter 
and gage number, number of active coils,mate- 
rial and its torsional modulus G, maximum sheer 
stress, load and total deflection. 


ae 
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LACK OF "JET" ALLOYS has led NACA re- 
searchers to experiment with air and liquid cool- 
ing systems for preheating fuel and cooling jet 
engine components. Air system is far enough 
developed to mean significant savings in critical 
alloying materials. 


MICRO-MOTION MOVIES, 16 mm pictures taken 
at rate of 1,000 frames per min, are the basis 
for certain changes in the design of machinery. 
Operator -motion studies made by Eastman Kodak 
reveal the need for relocating, combining, elim- 
inating controls or revising the shape of operating 
parts on machines. 


RAPID ANALYSIS of metals and alloys both 
qualitatively and quantitatively can be perform- 
ed with an improved fluorescent type instrument 
saug designed by North American Phil- 
ips Co. of Mount Vernon, N. Y. 

Analysis of solids, semi-solids 

\ and liquids is reported to be fas- 

ter than by most of the ordinary 


VIBRATORY MOVEMENTS can be accurately 
measured with a piezoelectric compressive ac- 
celerometer designed at the National Bureau of 
Standards in Washington. Pickup is composed 
of a barium titanate disk 1/16 in. thick and 3/8 
in. in dia, stacked between a suitable base and 
a block of metal used for massloading. Voltage 
generated in compressed disk is proportional to 
acceleration being measured. 


A SPECIAL KIT that features miniature wires 
and cables of assorted sizes and types is design- 
ed for various experimental uses. Tensolite 
Insulated Wire Co., Tarrytown, N.Y., finds the 
main application is in work connected with elec- 
tronic development and redesign projects. 


IHIS MONTH'S COVER 


Engine being lowered into the cab of a new diesel electric road-freight 


locomotive at the Fddystone Plant of the Baldwin-Lima-Hamilton Corpora 


thon 


More powerful than previous models, the 1,600 hp locomotive, desig 


nated RF-16, has a redesigned engine that accounts for part of the improved 


pertormance 


the 1,600 hp all service locomotive described on pages 134 to 137 


The crankshaft is larger, the crankshaft is thicker, and the 
connecting rods are heavier 


This basic engine is the same as that used in 


However 


the road freight unit has high speed trucks, different gearing and controls, 
and an entirely different body 





450 fo 1000 Feet of Track Maintained Per thur / 
Powerful TDA BRAKES 


PROVIDE SAFE, EFFECTIVE CONTROL! 


Railway track maintenance has to be quick, safe and positive. And the Pullman- 
Standard power track maintenance machines can crib, clean ballast, and tamp almost 
as many ties in an hour as a multiple-power-tool hand tamping gang can do in a 
day! These fast working machines need dependable brakes to stop and hold them 
in exact but continually changing work positions. And they have them! They're 
equipped with sturdy, TDA "P" Series Power Brakes. The simple design of these 
efficient brakes provides positive action—easy, low-cost maintenance. 


WHATEVER YOUR BRAKING PROBLEM— 
TAKE IT TO TDA BRAKE DIVISION! 


Modern industry is constantly working to produce machines that Here Are A Few Of The Many Products 

operate faster, safer and with greater efficiency. In many of these Which Can Be Equipped With TDA Brakes 
machines controlled rotation plays an important role. That's why Centrifuges © Compressors © Conveyors * Cranes 
TDA Brake Division is putting its 40 years’ experience to good use Cream separators è Diesel hook-ups è Dry cleaning 
in developing better, more efficient brakes to meet any type of indus- machinery è Extractors ¢ Hoists © Industrial electric 
trial application. A staff of skilled brake engineers and TDA's mod- Oooo O Caros teda ciem Gumnte Genter 


ns du facilitie A saido hel i € mill machinery * Machine tools * Materials handling 
ern production facilities stand ready to help you solve your specific equipment + Motors è Packaging machinery è Paint 


braking problem. If one ofa complete line of dependable TDA Brakes mixers © Press brakes © Printing presses è Rolling 
doesn't do the job, TDA Brake Division will design a brake to fit mills è Shears * Warpers (textile) è Welding posi- 
your needs. Simply mail the coupon below for complete information. tioners ¢ Winches ¢ Automotive è Farm equipment 

Earth moving equipment * Construction equipment 


Public transportation 
SM), 


a 


h, e TDA BRAKE DIVISION— DEPT, A-9 T { Py EE 
e 
Can enw ASHTABULA, OHIO 
Please mail brake information on these applications: 


NAME 
TDA BRAKE DIVISION 


COMPANY THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO. 

ADDRESS ul ARR — 

Sie Accepted | Standard 

[* 144 


TRADE MARK REGISTERED 
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All screw conveyors are not the same... 


LINK-BELT offers you the widest range 
of types to match your design needs 


| LINK-BELT HELICOID 
7 i S¢ :W CONV 'O 

On this New Holland Machine Ds = 2 EY 2 
Co. Model hay baler, Link-Belt —— — —— 
into baling chamber ot the 

Screw Conveyor is utilized as an Boios Cond sse. - soliisd 
fici | b i B r 0U € n 
x E part ot the teod- flighting or sectional flights 
ed can be supplied either 


mounted or unmounted. 


Mont than capacity ... more than length accurately made to insure easy assembly 
. are considered by Link-Belt engineers and smooth operation. 


when they recommend a screw conveyor And you'll find versatile screw con- 


veyors efficiently handling other jobs — 
elevating, conveying, digging, mixing, 
spreading, and feeding applications. Get 
Remember, Link-Belt is the nation’s top the complete story from the Link-Belt 


for your requirements. Abrasiveness, mois- 
ture content, size of feed, corrosiveness 
and many other factors are important. 


producer of materials handling and power office near you. 
transmission equipment . . . another reason 


why Link-Belt Screw Conveyors are sim- [ BE LT 
ple, compact, have few wearing parts, 


greater dependability. Then too . . . they're SCREW CONVEYORS 


LINK-BELT COMPANY: Chicago 8, Indianapolis 6, Philadelphia 40 Atlanta, Houston 1, Minneapolis 5, Sao Francisco 24, Los Angeies 35, Seattle 4, 
Toronto 8, Springs (South Africa). Offices in principal cities. ii 
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PROBLEM: 


How to get a good contact surface on 
Magnesium to provide proper joint conductivity? 


GENERAL PLATE 
Provided the solution with "Copper on Magnesium 
--- A composite Metal Combination” 


COPPER 


Recently the General Plate was asked how to overcome the 


difficulty of attaching leads to magnesium and attain good joint 
conductivity 


General Plate Engineers provided the solution by bonding a 
thin layer of “copper on magnesium.” This new type clad metal gave the 
contact surface required, as well as a surface on which soft soldering 
operations were readily performed. 


No matter what your problem, it will pay you to consult with 
General Plate. Their vast experience in cladding precious to base 
metals, or base to base metals can overcome your problems... 
often reduce costs. 


General Plate Products include . . . Precious Have You a Composite Metal Problem? 
metals clad to base metals, Base metals clad to base Ge I Pi solve it f 
metals, Silver solders, Composite contacts, buttons and nera! Piate can solve it for you 
rivets, Truflex" Thermostat Metals, Alcuplate®, 
Platinum fabrication and refining, Age-hardenable, #720 
Manganese Alloy. Write for information. 


GENERAL PLATE 


Division of Metals & Controls Corporation 
112 FOREST STREET, ATTLEBORO, MASS. 
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ow you ean tell the ehain 
with SHOT-PEENED rollers... 


LOOK FOR THE 
DISTINGUISHING 
DARKENED ROLLERS 


Thousands of tiny steel balls 
hammer the metal cold 
work" each roller 

in extra fatigue life 

ability to withstan 


impact 


get shot-peened rollers on the 
Shot-peening gives rollers the 


take repeated shock and impact 


" le strength. durable under 
1 tensile strength, durabie Inder 


in weight and uniform in pitch 


le acceptance throughout industry 
nveving purposcs 
int research and precise manufacturing 


s, every Link-Belt Precision Steel Roller Chain meets 


c highest standards for uniform strength. You get a posi Easier coupling 
tive, long-life drive — unaffected by heat, cold or moisture 
and uncoupling without 
sacrificing load distribution 


Patented E-Z Assembly feature of Link- 
Belt Precision Steel Roller Chain has 
won world-wide approval. Coupling and 
uncoupling of multiple width chains 

right on the job —is far easier. There's 


A 
» "te 

» v absolutely no sacrifice of load distribu 
r z tion no loss of the chain's remark 
4 »L able f > Press } : 
l . b t pertormance ess-hts between 
4 2 chain pins and middle bars have been 

Mv 


modified. But full load carrying capacity 
across the entire width of the chain has 


PRECISION STEEL ROLLER CHAIN been maintained 


Link-Belt Roller Chain is available in single or multiple 
in 3$ to 3 in. single and double pitch. For all the 


ill your nearest Link-Belt office 


UNK-SELT COMPANY: Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Houston 1, Minneapolis $, Sao Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors ia principal cities 
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2 TRUARC RINGS 
ELIMINATE BULKY THREADED RETAINERS 


... SAVE 41 MINUTES...*4.02 PER UNIT 


Oversize internal and external retainers 
required costly milling, turning and threading opero 
tions. Assembly and disassembly (for inspection and secl 
replacement) was slow, difficult and expensive. Wall 
thickness and weight were excessive 


Sperry Products, Inc., Danbury, Conn., saved 41 minutes in manu- 
facturing and assembly time by using 2 Waldes Truarc Retaining 
Rings in place of old-fashioned threaded retainers in their self- 
sealing couplings! With Truarc Rings many tooling operations were 
eliminated .. . important savings per unit were made in raw mate- 
rial (1% Ibs. metal), overall size (3/16" diam.), and weight (1 Ib.). 
Unit efficiency was greatly increased! 

Redesign with Truarc Rings and you, too, will cut costs, Wherever 
you use machined shoulders, bolts, snap rings, cotter pins, there's 
a Waldes Truarc Retaining Ring designed to do a better job of 
holding parts together. 

Truarc Rings are precision-engineered...quick and easy to 
assemble and disassemble. Always circular to give a never-failing 
grip. They can be used over and over again. 

Find out what Truarc Rings can do for you. Send your blue- 
prints to Waldes Truarc engineers for individual attention, without 
obligation, 


WAY An internal (series 5000) and an ex- 
ternal (series 5108) Truarc Ring are set into 2 grooves. 
Light, strong, economical Truarc Rings simplify ossembly, 
disassembly, maintenance. Unit is smaller, more efficient. 
Greater accuracy because of positive stop positions! 


USE OF 2 TRUARC RINGS ELIMINATED THESE COSTS 
MACHINING: 


outer shoulder ring: 15 minutes .... 
inner retainer: 20 minutes 
threading: 4 minutes 


ASSEMBLY 
Total labor savings .. .. 
MATERIAL: 
brass threaded retainers 


TOTAL SAVINGS WITH TRUARC RINGS ... $4.02 


For precision internal grooving and undercutting . .. Waides Grooving Tool. 


WALDES 


; IRUARE 


REG U $ PAT OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS ANO PLIERS ARE PROTECTED SY ONE OR NORE OF THE FOLLOWING 
U.S. PATENTS: 2.302.947: 2.902940: 2416.052: 2.420.921: 2.420.341: 2.430,705: 2,441,040. 2.455.105 
2.483.380: 2.403.309: 1.487.802. 2.407.003: 2.491.306; 2.509.061 AND OTHER PATENTS PEROING 
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p——————————Y 
} Waldes Kohinoor, Inc., 47-16 Austel Piace, L. I. C. 1, N. Y. 


Please send engineering specifications and data on Waldes 
Truarc Retaining Ring types checked below. PN 123 


O Bulletin #5 Self-locking ring types 
O Bulletin #6 Ring types for taking up end-play 
O Bulletin *7 Ring types for radial assembiy 
DO Bulletin *8 Basic type rings 
OQ Send me information about the Waldes Grooving Tool. 
Name 
CUCU — — ——————————— 
Company 
Business Address 
I Cyan OR Mb mif 


loenenenenanen anenenenenemenenemenemenen 


l—— ————— 


x 
o 


L 


— 
vi 





This combination gives you 
3 PLUS-performance features 


IN ONE ASSEMBLY OPERATION... 


the famous SHURE STAKE Tool” has now been 
V adapted to install also the new 
PUT BARREL T & B Self-Insulated Sta-Kon Terminolst 
INTO PROPER NEST 


CLOSE HANDLES 
COMPLETELY. 


Z Q 
AR S 


For terminal-to-wire assemblies that are quickly 
and easily made . . . and stand up under the 
toughest service conditions . . . just close the jaws 
of these new SHURE STAKE Tools on T & B 
Self-Insulated Sta-Kon Terminals. Y ou build these 
three service advantages into your products, in a 
single low-cost operation: 


l. Electrically sound, mechanically strong joint. 
(Unique, time-tested SHURE STAKE toggle 
principle builds pressure of one hand up to 2000- 
pound staking force. Ordinary tools exert only 
800-pound pressure.) 


£« Firm gripping of wire insulation within insu- 
lated terminal body. (SHURE STAKE Tool 
closes both wire-gripping and insulation- 
gripping ends of terminal simultaneously.) 


Terminal insulation that prevents shorts 
in close quarters—without an extra insu- 
lating operation. (Insulation is positively 
anchored in place when terminal is 
shipped—remains positively anchored 
during assembly and in service.) 


With SHURE STAKE Tools, you get a THERE'S A 
top-quality assembly job every time. Once 
the jaws have started to close, they can’t 
be reopened till full staking pressure has been 
applied. 

And .. .it’s a cinch to be sure you're using the 
right size tool. SHURE STAKE Tools, like Self- ENGINEERED 
Insulated Sta-Kons, are color-coded for size. Just look PRODUCT 
for the terminal color on the tool handle! 

Three tool designs meet all assembly requirements. for every 
WT-143 handles RA and RB terminals; WT-144 installs wiring job 
RC size; WT-141 is adjustable for all three sizes. in the 


*Patents Pending fPotented 


complete T & B 
ENGINEERED RIGHT... DISTRIBUTED RIGHT... These new SHURE STAKE Tools for Self-Insulated Sta- line of fittings 
Kon Terminals are typical of the many T & B quality products recently re-designed to give you outstanding for all 
performance at. lowest cost. Like all T & B products, they're furnished exclusively through local T & B conductors and 
distributors under the T & B plan. raceways. 


THE THOMAS & BETTS C0. — 


Originators of self-insulated 
INCORPORATED othe teen aes 


16 Butler Street, Elizabeth 1, New Jersey 


Our Field Design Engineers are ready to help you on special fittings problems. Ask your neorest T & B distributor to arrange to have one get in touch with you. 
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veryone Can Count 


VEEDER-ROO 


This REEL CONTROL BOX, | 
complete with its built-in counting 
mechanism, indicates the number 
of feet of antenna reeled in and 
out of certain types of military 
aircraft. Manufactured completely 
by Veeder-Root, including outside 
bakelite cover and box, this unit 
shows another imaginative appli- 
cation of the universal language 
of direct-reading Countrol. 

Now if you, in any of your 
defense work,* have a counting 
problem, then you can count on 
Veeder-Root to help you in every 
possible way. 


VEEDER-ROOT INCORPORATED 
“The Name That Counts” 
HARTFORD 2, CONN. - GREENVILLE, S.C. 
Montreal 2, Cenada * Dundee, Scotland 
Offices and agents in principal cities 


H “Counts Everything on Earth” 
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Cork-and-Rubber 
Gasket Materials 


made to meet government specifications 


You can get samples from Armstrong of materials made to meet each 
class of the principal government specifications covering cork-and-rubber 
gasket materials. These materials are listed below 


Specification Material Specification Material 
MIL-G-6183 

Type 1 Soft NC-709 

Type 1 Medium.. NC-710 Type H Medium. DC-100 

Type | Firm NC-711 Type IL Firm DC-113 


MIL-T-684] ) DK-153 MIL-G-6747 DK-149 
(RAK-304S 


Type Il Soft DC-167 


For additional data on the materials above, cal; your nearest Armstrong 
Industrial Division office or see Sweet's file for product designers. 


New cork-and-rubber compounds. Armstrong's Research Laboratories are 
ready to develop new cork-and-rubber materials to meet new military re- 
quirements as they arise. Please discuss your needs with your nearest Arm- 


strong representative or write 


Cork compositions; There is an Armstrong Cork Composition made to meet 
each of the classes under Federal Specification HH-C-576, as well as each of 
the grades under specification MIL-C-16090 


Synthetic rubber compounds. Armstrong makes specialized synthetic rubber 
compounds for critical uses. Example: synthetic rubber valve washers for 
ürcraft fuel and oil servicing nozzles made under MIL-N-4180 
Send for this gasket manual. It contains 24 pages of information designed 
to help vou make the best use of Armstrong's Gasket Materials. Included are 
discussions of subjects such as designing gaskets to re 
duce cost practical tolerances for resilient gaskets 
designing gaskets for efficient sealing, and others. 

You'll find, too, up-to-date data on cork-and-rubber, 
cork composition and straight synthetic rubber gasket- 
ing materials. Included are current government speci- 
fications and tentative SAE-ASTM specifications 

See “Armstrongs Gasket Materials” in Sweet's file 
for product designers. For personal copy, write Arm- 
strong Cork Company, Gaskets and Packings De- 
partment, 7112 Arch Street, Lancaster, Pennsylvania 


ARMSTRONG’S GASKET MATERIALS 


Your nearest Armstrong Industrial Division office 


ALBANY 10, N. Y., 64 Northern Boulevard, Telephone: 4-0131 © BOSTON 16, MASS., 131 Clarendon Street, Telephone: COpley 7-2490 e 
CHICAGO 54, ILL., 13-136 Merchandise Mart, Telephone: DElaware 7-0500 € CINCINNATI 2, OHIO 


Temple Bar Building, 138 E. Court Street, 
Telephone: PArkway 3220 © CLEVELAND 15 OHIO, 209 Hanna Bldg. Annex, Prospect Ave. and E. l4th Street, Telephone: MAin 7900 e 


DETROIT 26, MICH., lOth Floor, Free Press Building, 321 Lafayette Avenue, West, Telephone: WOodward 3-5670 € GREENVILLE, S. C., 33 
Norwood Place, Telephone: Greenville 3-5302 © LOS ANGELES 15, CALIE 719 Bendix Building, 1206 Maple Avenue, Telephone: RICHmond 
0286 © NEW YORK 16, N. Y., 295 Fifth Avenue, Telephone: MUrray Hill 4-6900 è PHILADELPHIA 2, PA., Robinson Building, Fifteenth 
and Chestnut Streets, Telephone: LOcust 4-4290 € ST. LOUIS 3, MO., 1205 Olive Street, Telephone: CHestnut 1757 © IN CANADA: Armstrong 
Cork Canada | ted, 6911 Decarie Boulevard, Montreal, Quebec, Telephone: ATlantic 4733 
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look for 


Horizontal Soli? 


Many hours of service and maintenance time are 
saved by this split case construction—an exclusive 
Westinghouse feature. The parting line of the case is 
on the center line of the bearings. This provides easy 
accessibility without the necessity of disturbing the 
motor, mounting or driven machine. 

Two simple operations are all that are required to 
open the Westinghouse Gearmotor for inspection or 
servicing: (1) Remove end cap, (2) Remove gear case 
cover. A man and a wrench can complete the operation 
in record time. 

The long service life of Westinghouse Gearmotors 
saves you time and money, too. High-quality compo- 
nents that assure you trouble-free performance include: 

Taper-hardened helical gears for high efficiency and 
smooth, qa iet operation. 

- 
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1. Remove end cap 


gases f 
je aJ 


2. Remove gear case cover 


se Constuction 


Anti-friction bearings for permanent shaft alignment 
and minimum friction loss. 

A simple splasb-type oil system for positive and 
ample lubrication. 

Bulletin DB-3600-H contains complete product in- 
formation and application data on all Westinghouse 
Gearmotors. Write for your copy today. Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 

}-07301 


221 7 8117 





makes possible radical 


Oberdorfer rotary gear pump 


The housing for this versatile little rotary gear pump, made by the 
Chemical Pump Division of Oberdorfer Foundries, Inc., in Syracuse, N. Y., is 
machined from a solid block of pure Graphitar. Graphitar is probably the only 
material that could be used successfully in this particular application, because 
the pump must withstand the destructive action of a wide range of highly corrosive 
liquids and still operate efficiently without lubrication at speeds up to 1725 rpm. 
Graphitar is chemically inert—it will not corrode even when exposed to concentrated acids. 


Graphitar is also self-lubricating and highly resistant to wear. 


GRAPHITAR is a highly successful carbon-graphite engineering material for a wide variety of seals, bearings, 
cylinder liners, pistons and countless other parts. It can be formed into relatively complicated shapes and 
ground to tolerances as close as .0005”. Graphitar is extremely lightweight, yet mechanically strong 

and highly resistant to wear. It is practically unaffected by high temperatures and high speeds. 

Graphitar can improve the performance of your products and save critical metals such as steel 


and aluminum for defense production. For complete information, write today to... 


THE UNITED STATES 
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GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Manual Reset Type 


Specify and Use Motors 
With Built-in 


KLIXON 
PROTECTORS 


Klixon Protectors in your motors are one way 
to keep today's rising operating and replacement 
costs down. 


Built-in as an inherent part by the motor manufacturer, the Klixon 
Protector saves money and reduces idle machine time by preventing the 
motor from burning out. This means that you have less equipment 
shutdowns, less motor repairs and replacements . . . all adding up to 
Substantial savings. 


I Here's how the Klixon Protector saves the motor — should the motor 


become dangerously overheated from overloads, high ambients, etc., 
the Klixon Protector snaps the power "off" preventing a possible 
burnout. When it cools to safety, the protector snaps the power “on” 


LIRO 


mat m mo 


SPENCER THERMOSTAT again automatically or by pushing the red button depending on the type 


of protector used. Temporary overioads do not cause nuisance tripouts. 
Division of Metals & Controls Corp. 


xs i 5 

912 FOREST ST., ATTLEBORO, MASS. As a user of electric motors, you can keep production moving, cut 
motor upkeep down to a minimum by ordering and using motors with 
built-in Klixon Protectors. Tbe additional cost is low . . . pays dividends 
day in, day out. 


Remember, always specify Klixon Protectors on your motor purchase 
orders for positive motor protection. 
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On any problem involving technical 
ceramics, the cooperation of our engi- 
neers is available on request. Their 
half a century of specialized experi- 
ence has enabled them to help solve 
many different design problems. Hand 


SOTH YEAR OF 


ALSIMAG 





made experimental or test designs can 
be made quickly and at reasonable 
cost. When the design has been tested 
and perfected, quantity production is 
now more quickly available from our 
new plants which are in production. 


CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES, METROPOLITAN AREA, 47! Brood St, Newark, N. 
PHILADELPHIA, 1649 Merth Broad St., Stevenson 4- 


MEW ENGLAND, 1374 Messechusetts Ave., Combridge, Mons., Kirkiond 7 
SOUTHWEST, Jone & 


A, Micheli 2-199 © 
2 . 


CHICAGO, 228 North lašelio Si, Cerei 6.1721 

LOS ANGELES, 232 $oeth Mill $t., Motea! $076 

4 0 s St. Lewis, 1123 Workington Ave., Gerfield 4999 
ovis 


Co., 6815 Orioie Drive, Dalies %, Dine 





c. 
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PRECISION TIMING 


te? 


(V | X "7 


LOW OR HIGH SPEEDS 


a 


NO STRETCH 


LARGE RATIOS POSSIBLE 


FIXED CENTERS 


@) Or 


SMALL PULLEY DIAMETERS 


e—) 


NO INITIAL TENSION 


GILMER “TIMING BELT” 
PATENTED 1950 


The drive idea that’s opened a world of new possibilities 
for designers! Already, on thousands of machines, in 
scores of industries, the Gilmer ““Timing Belt" Drive 
has improved performance, cut costs, made possible 
power drive designs that are little short of revolutionary! 


WHAT IT IS—' The Gilmer "Timing Belt" is a tooth-grip 
belt that makes positive engagement with axially- 
grooved pulleys. It operates without slip or creep 
And, because speeds of driver and driven pulleys 
synchronize perfectly, there's no speed variation 
angular velocity is constant. 


HOW IT'S MADE- High tensile-strength steel-cable 
pulling elements are embedded in a body of tough oil- 
and heat-resistant Neoprene. The flexible cables won't 
stretch—make it possible to operate belt on fixed 
centers without take-up adjustments; to use extreme 
pulley ratios without loss of pulling power. 


WHERE TO USE IT— The Gilmer ‘Timing Belt” Drive 
is suitable for an infinite variety of applications: For 
power transmission; as a synchronizing drive; as a 
functional part—or any combination of these. Let our 
engineers help design your drive. We'll gladly send 
you an illustrated brochure which shows how leading 
design engineers are using it; gives valuable sugges 
tions for drive designing. Write for it. 


L. H. GILMER COMPANY 
1203 Tacony, Philadelphia 35, Pa. 


Division of United States Rubber Con 


*Reg. Trade Mark 





o——————————————————— 


Excellent results are obtained through the use of HEIM Rod Ends 
in flexible cable control systems such as this Teleflex mechanical remote 
control. The HEIM Rod End operates quietly, provides considerable weight 
saving, compensates for misalignment in all directions, and is available in 
standard sizes and diameters. Millions of HEIM Rod Ends have been used 
by the Army, Navy, and Air Force for use on aircraft, motorized equip- 
ment, motors, and applications where motion is to be transmitted at odd 
and varving angles. 


Teleflex is a mechanical remote control system 
for transmitting motion or force from one 
point to another by movement of flexible 
cable within conduit. The system illustrated 
has a quadrant at the operating end and 
telescopic unit at the remote end attached 


to aircraft carb levers by HEIM Rod Ends. 


THE HEIM COMPANY 


FAIRFIELD, CONNECTICUT 
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MONSANTO 
CHEMICALS ~ PLASTICS 


E 


SERVING INBUSTRY 
.. WHICH SERVES MANKIND 
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Imp Comera Service provides this ingenious idea for picture takiag. 
Camera molded of Lustrex styrene by Northwest Plastics, Inc. for 
Beourline Industries, Inc. both of St. Paul, Mina. 


Got the latest picture on Lustrex styrene plastic? 


New developments in Lustrex styrene plastic made this new idea pos- 
sible. First requirement was the idea for designing this ingenious camera 
service. Next was the material to bring it to life. 


T ded in a camera so you 
can take pictures and have the use of the camera. Snà "yeur pictures, 
put the camera in the mail (it comes in a handy self-mailer pac 
and you receive back twelve prints. The manufacturer reloads and 
Starts The camera on anóther-zound of service. 


Lustrex styrene fits into this pictur&-from every angle— provides 
high strength with light weight, good dimensional stability, low-cost 
mass production economies through fast injection molding 


For your-own product...or new idea... investigate Monsanto's 
big family of plastics. And, for expert materials engineering assistance, 
send your materials or design problem to THE MONSANTO TECHNICAL 
COUNCIL—a board of ten plastics technicians whose experience and 
knowledge blankets the plastics industry. Probably they can help you 
make an old product better . . . bring a new product to life. 


Send for your free copy 


of Monsanto's booklet, **Idea Generators."' 


MONSANTO CHEMICAL COMPANY, Plastics Division, 

Room 2112, Springfield 2, Mass 

O Please send me your booklet, "Idea Generators." 

[] Please send me information on Monsanto's big family of plastics. 

O Please send information about the Monsanto Technical Council and how 
they can help us. 


Name & Title 
Company 
Address 


City, Zone, State 





TEN TIMES THE LIFE 
AND STILL GOING STRONG! 
ae 


Ni-Hard! Pipe Proves Superiority 
in Resisting Abrasive Action 


If your problem is abrasion, you'll be interested in this 
case history of Metal Mold centrifugally cast Ni-Hard 


pipe in action. 


The McKee Glass Company, one of the nation's lead- 
ing producers of molded glass for household and indus- 
try, uses a pneumatic conveyor system to handle its glass 
furnace charges. In this system tons of silica, sand, feld- 
spar, borax, etc., are hurled at tornado-like speeds . . . 
about 100 miles per hour . . . through vacuum lines from 
boxcars to storage bins. Broken glass scrap (cullet) is 


added at the mixers to form a highly abrasive mixture. 


Two years ago when the system was installed steel pip- 
ing and later, lined steel piping was used. The severe 
abrasive action coupled with serious discoloration of the 
glass led to the search for a better conveying material. 
As a result, Metal Mold centrifugally cast plain end 
Ni-Hard pipe with a Brinell hardness of 600-650 was 


tNickel-chromium white cast iron. 
Ni-Hard is a registered trade name of 
The Internafional Nickel Co., Inc. 


installed in the line’s most abrasive sections. 


The result, as reported by McKee, was more than sat- 
isfactory. Contamination was reduced 80%. Ni-Hard 
resisted abrasion much more effectively, as shown by 
the chart below . . . thus far, in fact, has carried ten 


times the tonnage and the line is still going strong! 


Today, the McKee Glass Company uses Ni-Hard ex- 
clusively in its conveying system. Their experience may 


suggest the answer to your abrasion problem. 


REPORT ON NI-HARD BY THE McKEE GLASS COMPANY 
nes th 


tonnage and still going strong 


matena! oduction before failure tons 


3estill operating satisfactonty 


U. S. PIPE AND 


SPECIAL PRODUCTS DIVISION 


AMERICA'S LARGEST PRODUCER OF CENTRIFUGUALLY 





Flow Chart of McKee Glass 
Company raw material han- 
dling system in which Ni-Hard 
pipe is used to resist abrasive 
wear. 


FOUNDRY CO. 


BURLINGTON, N. J. 


CAST FERROUS METAL PRODUCTS IN TUBULAR FORM 





Yes, putting a. protective finish on. magnesium can Ix 
done easily, economically and with satisfactory results. 
The procedures used do not differ greatly from those 
employed with other metals. After thorough cleaning, 
a chemical finish 1s applied and this is followed by the 
de sired 


paint coating. The important considerations 


are the proper choice of chemical treatment and paint 


materials. 


Dow has exposed thousands of paint test panels to 


determine the best paint materials and the most efficient 


complete paint systems. As a result, paint systems are 
available which meet normal requirements and combine 
adequate protection with attractive decorative charac- 
Detailed available for 
conditions under which magnesium is used in service 


teristics. recommendations are 
ranging from baked enamel systems for office machines 
to weather-resisting, air-dried primers and finishes for 
truck bodies and trailers. 


For complete information on finishing methods call 
your nearest Dow sales office or write direct. 


THE DOW CHEMICAL COMPANY 


Magnesium Department e 


Midland, Michigan 


New York + Boston * Philodelphia * Atlanta * Cleveland * Detroit 
Chicago + Si. Lovis + Houston + San Francisco + Los Angeles + Secttie 


Dow Chemical of Canoda, Limited, Toronto, Conode 


1 
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The 4 of Us 
Make a Great Team! 


Me — THE DESIGNER 


My Boston Gear Catalog 7:727" 


101 GEAR GROUPS...4704 STOCK GEAR ITEMS 


My Boston Gear Distributor ... .: 


76 CONVENIENTLY LOCATED BOSTON GEAR STOCKS 


*1,340,230 Boston Gear Catalogs in circulation. Write for your free copy, today. 


BOSTON GEAR WORKS ; o s os nons P 2 
05956 amet 7 


AM ch eve Gert Me Gears = Hekes! Geers «Worm Geers = Sprockets end Chain Beductory LLL Bearngs fA Pons meer itt 
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BOSTON... 
STOCKS ARE Hos 


AK*OM. Ow!O 

ALBANY, MEW TORK 
ALLENTOWN. PENNSYLVANIA 
ey 
BALTIMORE MARTLANO 
rrr 
Torr ar 
"— CONNECTICUT 
BROOKLYN, NEW YORK 
BUFFALO. NEW YORK 

rar r i metry 
CMATTANOOGA. TENNISSEE 
CWICAGO. ILLINOIS 


E 


CINCINNATI OWM'O 


CLEVELAND. OM!O 


Home p 

DALLAS. TEXAS 
DP 

TET 

DES MOINES, IOWA 

rre T 

Gea PIDS. MICHIGAN 
GRIINSBORO. NORTH CAROLINA 
MAMILTON. ONTARIO 
prr 
HOUSTON, TERAS 
NDIANAPOLS, INDIANA 
JACKSONVILLE FLORIDA 
KANSAS CITT, MISSOURI 
KNOXVILLE, TENNESSEE 
LANCASTER, PENNSYLVANIA 
LONDON, ONTARIO 

LONG ISLAND CITY, NEW TORK 


LOS ANGELES. CALIFORNIA 


LOUISVILLE, KENTUCKY 
MEMPHIS, TENNESSEE 
MIAMI, FLORIDA 


MILWAUKEE, WISCONSIN 
MINNEAPOLIS, MINNESOTA 


MONTREAL. QUIMC 
NEWARK, NEW JERSEY 
MEW ORLEANS, LOUISIAMA 


MEW TORK, NEW TORK 


OAKLAND, CALIFORNIA 


T TETTE TEETE 


TT 
PORTLAND pM 
PROVIDINCI, &MODI ISLANO 
ia LIIS 

QUiNCY MASSACHUSETTS 
RICHMOND., VIRGINIA 
ROCHESTER, NEW TORK 

$T. LOUIS, MiSSOUR 


SAN FRAMCISCO, CALIFORNIA 


SEATTLE, WASHINGTON 


SPRINGFIELD, MASSACHUSETTS 


SYRACUSE, NEW YORK 

TAMPA, FLORIDA 

LUE 

TORONTO. ONTARIO 
TRENTON, MiW JERSEY 
VANCOUVER, 5. C 
ITE 
WATIRBURY. CONNECTICUT 
WILKES-BARRE PENNSYLVANIA 


WINSTON-S. 
NORTH C 


II TUTTI 





DENDIA ssas acin 


THE MOST TRUSTED NAME 
IN MAGNETOS 


ONLY BENDIX MAGNETOS 
GIVE YOU ALL THESE FEATURES 


Simplicity in Design 

High Output Coil 

Lower Operating Cost 

Minimum Lubricating Requirement 
Light Weight 

Higher Voltage at Starting Speed 
Constant Spark over Entire Speed Range 
Compact and Sturdy Construction 


Bendix 
SCINTILLA MAGNETO DIVISION of 


with the Exclusive 


HIGH OUTPUT 


The Scintilla Wagneto Division of Bendix, 
foremost: supplier of ignition equipment 
to the aviation industry. offers the manu- 
facturer of small industrial engines erank- 
shaft and flywheel magnetos with a new 
and exclusive high output coil that) adds immeasurably to 


engine perlormance 

With coil windings side by side instead of the conventional high 
tension superimposed upon low tension, output is) materially 
increased providing easier starting and better performance. 
Regulated voltage with increased breaker life and reduced 
electrical stresses assure trouble-free operation and longer life 
For better engine performance it will pay you to insist on Bendix 
magnetos. They are available for every type ol small engine and 


every pricing requirement. Complet information on request. 


SIDNEY, NEW YORK AVIATION CORPORATION 


Expert Sales: Bondiz interustiona! Division, 7? Fifth Avenoe, New York 11, N Y. 


FACTORY BRANCH OFFICES. 118 E. Providencia Avenue, Burbank 


California e Stephenson Building, 6560 Coss Avenve, Detroit 


2, 


Michigon e Brov wer Building, 176 W. Wisconsin Avenus, Milwaukee, 


Wisconsin e 582 Market Street, San Francisco 4, California 





Here Alcoa shows its latest design techniques and newest 
fabricated forms to help designers with Rearmament Problems. 


CONTENTS 


Aluminum Forgings Aluminum Fasteners 


Finishing Aluminum Aluminum Castings 
Aluminum Die Castings Aluminum Extrusions 


Aluminum Impact Extrusions 


Aluminum Forgings 


Their low density and high tensile strength merit serious 
consideration for high-speed rotating parts. 


High tensile strength alone is not sufficient to guar- 
antee satisfactory performance of high-speed rotating 
parts. In any rotating part, the magnitude of stresses 
is directly proportional to the density of the material 
used. Thus the stresses in a heavy metal part are 
about three times greater than the stresses in an 
aluminum part. 

Density also influences the power required to accel- 
erate or decelerate the part. For example, if it took 
8.7 horsepower to accelerate a 12” disc of aluminum 
from 0 to 10,000 rpm in 10 seconds, it would take 
24.8 horsepower to accelerate a similar steel disc 
under the same conditions. If the speed were to 
be increased from 0 to 20000 rpm in the same 


time interval, the aluminum disc would require 


35 horsepower — the steel disc, 100 horsepower 
Rotational stresses increase in proportion to the 
square of the speed. For example, if centrifugal 
stresses in an aluminum disc were 10,000 psi, the 
stresses in an identical steel disc would be 30,000 psi. 
If the speed were doubled, the stress in the aluminum 
part would be 40,000 psi and 120,000 psi in the 
steel disc. 

Because of Alcoa’s wide experience in designing, 
forging and testing high-speed rotating parts, our 
specialists are exceptionally well-qualified to assist 
you in design and alloy selection. Basic design con- 
siderations are covered in Alcoa's 171-page book, 
“Designing for Alcoa Forgings”. Write for your 
free copy. 


ALUMINUM COMPANY OF AMERICA + 1807M GULF BLDG., PITTSBURGH, PA. 





inishing Aluminum 


Vitreous Enamels provide abrasion and heat-resistant coatings for aluminum. 
They adhere well, are easy to apply. T 


Ihe sequence of operations for applying vitreous enamels on 
aluminum are: cleaning, spraying, oven drying, fusing the enamel 
frit at high temperature 

Parts are cleaned by wiping with cloths saturated with solvents 
or by vapor degreasing. Inhibited alkaline cleaners should be 
used. The enamel frits are mixed with water or turpentine, sprayed 
on and oven-dried. Quick drying by oven is important because 
the free alkali in the enamel mixture will cause surface corrosion 
if parts are left to air-dry. 

The enamel is fused at temperatures from 940 to 1000^ F. This 
heat will partially anneal temper rolled sheet. The heat treatable 
alloys will be partially heat-treated, but not to a full degree, be- 
cause quenching is not possible. 

Vitreous enamels on aluminum have the advantages of excellent 
resistance to impact and thermal shock. Certain coatings have 
exceptional resistance to mild acids. 

For complete information on finishing Alcoa Aluminum write to 
the address below. 


Aluminum Die Castings 


The difference between average and exceptional die castings is often the 


kind of design help the supplier offers. Consider Alcoa’s qualifications. 


Alcoa offers the kind of technical lit- 
erature and personal design consul- 
tation that you would expect from the 
leader in the aluminum industry and 
ı die-casting supplier of 34 years’ 
experience 

Fhe help of an Alcoa sales-engineer 
is instantly available through your 
local Alcoa sales office. He is thor- 
oughly familiar with the methods of 
applying aluminum die castings to 
your particular design problems. He 
will accurately interpret your produc- 


tion problems to the casting experts 





at Alcoa's two modern die-casting 
plants. Often the simple suggestions 
that come from the close attention 
that Alcoa experts give your drawings 
can result in substantial savings and 
surprising increases in the perform- 
ance of the finished product. 

For the designer's technical library, 
Alcoa offers two books: "Designing 
for Alcoa Die Castings" — a 188-page 
book which covers all phases of de- 
sign, machining and finishing. And 
"Machining Alcoa Aluminum" — a 
67-page book which describes tool- 
ing, setup and machine speeds for 
all machining operations. Both books 
may be obtained through your local 
Alcoa sales office or by writing direct 


to the address given below. 


Aluminum Fasteners 


Alcoa supplements its complete line of stand- 


ard fasteners with a broad range of special 


fasteners made to customer specification. 


The capacity and versatility of Alcoa's headers, threaders, slot- 
ters, screw machines and related secondary equipment per- 
mit Alcoa to provide industry with thousands of standard and 
special fasteners made from aluminum alloys. 

Alcoa's 63 years of aluminum experience can be counted on 
to provide the best obtainable products of this type. Engineer- 
ing and design assistance are readily obtainable for analysis 
of your parts to determine where costs can be lowered and 
quality improved. Special tools and gauges are built in Alcoa's 
own toolrooms to facilitate production and inspection. And 
there is capacity in Alcoa's plants for reasonable delivery sched- 


Besides standard and special fasteners, Alcoa pro- ules to manufacturers with authorized production schedules 
duces bushings, inserts for plastic and cast products, and metal allotments 
nozzles, valves, aircraft parts, electrical fittings, 


couplings, pipe and tube fittings 


ALUMINUM COMPANY OF AMERICA + 1807M GULF BLDG., PITTSBURGH, PA. 





ALCOA 


The twelve-month project 
that improved no-shift driving 


Have you asimilar problem? Submerge 
two fans in oil, facing each other. Couple 
one to an automotive engine. As it turns, 
it drives the oil against the other fan, 
transmitting power. This fluid coupling 
principle is the heart of new type auto- 
natic transmissions. 

One automobile manufacturer set out 
to improve it to the Nth degree 

Torque converters had been made by 
machining cast or forged blanks, or by 
assembling stamped parts. But these 
engineers wanted better performance 
This meant their converters must be 
stronger, lighter, more intricate. They 
asked, "Can we do it in aluminum?" 

Our Research specialists. saw. the 
chance to show the economy of a little- 
known process called plaster casting. A 
process in which plaster, instead of sand, 
Is used for cores to provide more intri- 
cate and smoother castings — castings 
that require no machining of the blades 
It promised results that might even 


exceed the auto maker's requirements 


there are no limitations 


Final design refinements were made 
Then we cast the first samples. They 
came trom the molds smooth and clean 

perfect in detail 

While the auto manufacturer machined 
them to finished dimensions, we set up 
to test them for strength at high speeds. 
Coating the parts with brittle lacquer, 
we spun them in our whirlpit up to 
10,000 rpm - over twice their normal 
operating speed. Cracks in the brittle 
lacquer told us where strains concen- 
trated. Designs were modified. New 
samples cast. Tests repeated. The final 
castings are smooth, faithful in detail, 
exceed every strength requirement. 


This manufacturer's requirements of 


intricate shapes, strength and lightness 
may differ from yours. But they were 
met, as yours can be, by a long-range 
program of research, test and develop- 
ment. Such a long-range program, 
started now, may place your company 
in a commanding competitive position 


in the years ahead 


IN MANY FIELDS 


Aircraft 
Architectural Specialties 


Automotive 
Passenger Cars 
Trucks and Trailers 
Buses 
Parts and Accessories 


Bearings 
Building Industry 
Business Machines 
Chemical Equipment 
Communications 
Corrosion Studies 
Diesel Engines 
Electrical Conductors 
Electrical Equipment 
Farm Machinery 
Fasteners 
Food Equipment 
Handling, Packaging 
and Shipping 
Hardware 
Heat Exchangers 
Home Appliances 
Instrumentation 
Insulation 
Marine Industry 
Mining Equipment 
Paper Machinery 
Petroleum 
Pressure Vessels 
Printing Machinery 
Railroad Equipment 
Structural Engineering 
Textile Machinery 


Among these specialists at the 
Development Division are men 
already familiar with the prob- 
lems of your industry. They are 
your liaison with the Alcoa 
research, test and fabricating 
facilities that can be put 
to work on your problem 
Through them the sum total 
of Alcoa’s knowledge will be 
brought to bear. Knowledge 
of practical problems of fabri- 
cation and costs, gained in 
thousands of other projects 
will flow toward vours. 


DEVELOPMENT 
DIVISION 








long-range projects we have these to offer: 





FACILITIES FOR BROAD Research 


^ complete chemical analysis of any aluminum alloy in 40 
seconds! It's done with Alcoa's Electronic Quantometer. Similar 
machines are being installed in major Alcoa plants to make sure 
that the alloy which Research recommends for vour job is deliv- 
ered in the finished part 


ADVANCED /e4Z EQUIPMENT 


Checking the theories of basic research takes equipment like 
Alcoa’s whirlpit, capable of speeds up to 70,000 rpm 
Unforeseen residual stresses and deformation occur when a 
part is spun at high speeds. Stressing such a part to failure 
gives a firm foundation of fact on which to base design 


changes and safety factors 


FOR PILOT AND MODEL WORK 


After thorough research and testing, the actual fabrication 
of your project in aluminum may pose further problems 
Here Alcoa makes available all the techniques of welding 
forming, machining, casting, heat treating and finishing 
to create a practical pilot model, then suggests low cost, 


efficient methods for its fabrication 


details 
For more e e e On the personnel re- 


search and testing, and shop facilities available at Alcoa, 
write for your copy of the folder, "Road Map to a Better 
Product." It is your first step toward putting 63 years of 
iluminum knowledge to work on a long-term project 
hat may effect a major change in your company's com- 
petitive position. Address ALUMINUM COMPANY OF 
AMERICA, 2I85L Gulf Bldg., Pittsburgh 19, Pennsyly 





Aluminum Castings 


METHODS OF JOINING WALLS 
Consider... 


* Alcoa as a source of supply... 


— Á——" èe Modern foundries strategically lo- 


cated from coast to coast... 


KAA AAAA 


S2 


è 63 years of light-metal experience. 


Following a few general rules to 
make sure of stronger, more uniform 
castings at minimum production cost. 


BOSSES 


f SECTIONS — T si “ti ; 
AND SEC ry to design sections that are ta- 


pered in a way that facilitates flow of metal. If 
tapered sections are not practical, section thick- 
ness should be kept as uniform as possible. When 
it is necessary to join light and heavy sections, 
the thinner section should be gradually increased 
in thickness toward the junction. 

Extremely thin sections should be avoided since 
these require high pouring temperatures resulting 
in poor metallurgical structure and loss of me- 
chanical strength. Minimum section thickness in 
sand castings is usually ;; inch; in permanent 


mold castings, ! , inch. 


FILLETS — Use generous fillets at all intersections 
as well as between ribs and bosses and their sup- 
porting sections. Fillets adjoining two sections of 
equal thickness should have a radius at least equal 
to the thickness. Filleting aids the flow of metal... 
minimizes shrinkage and cracking. 


LOCATING POINTS — Plan locating points so they 
can be used by the foundry and pattern shop for 
checking dimensions, and by the machine shop 
in machining. Space these as far apart as the size 
of the casting permits and, preferably, all on the 
same side of the parting line so they will not 
be influenced by shifting of core, cope or drag. 


INSERTS — If inserts of other metals are used in 
aluminum castings, be sure to provide sufficient 
metal around these inserts to protect the casting 
against stresses set up by different rates of expan- 
sion and shrinkage. Be sure, too, that strong 
mechanical bonds exist — slots, legs, dogs, and 
similar projections accomplish this. 


PARTING LINES — Keep parting lines as straight 
as possible. The cost of producing castings with 
uneven parting lines is usually greater than the 
cost of redesign to straighten parting lines. 
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Aluminum Impact Extrusions 


New and interesting forms of impact 
extrusions are being made by Alcoa. 


Those illustrated below suggest 


surprising savings in material and labor. 


Shell Body — This part shows the trend to high- 
er strength allovs for impact extrusions. Extrud- 
ing this heavy, massive part in 14S-T6 alloy is less 
expensive than machining the part from bar stock 
Performance is improved due to the better grain 
And, 


produced as an impact extrusion, this part uses con- 


structure inherent in impact extruded parts 


siderably less metal. 


2 Motor End Cap — While this part requires sec- 

ondary machining to be completed, its manufac- 
ture by impact extrusion saved greatly over the pre- 
vious method of machining the entire part from 
bar stock. 


Electric Motor Housing — Impact extruding this 
part replac ed several drawing and forming oper- 
ations. While the impact extruded part has no partic- 


ALUMINUM COMPANY OF AMERICA * 1807M GULF BLDG., PITTSBURGH, PA. 


ular performance advantage over parts made by other 
processe s, manufacturing costs are far lower when 
the part is extruded. The matched ribs around the 
outer surface of this part illustrate the versatility of 


impact extrusions. 


Hydraulic Cylinder — This is another part ex- 
truded from high-strength allov, 61S-T6. Pre- 
viously machined from bar stock, it is far less ex- 
pensive as an impact extrusion. The stepped wall 
at the open end of such a massive, heavy part is of 


particular interest — a bargain in metal saving 


Electric Motor Housing — These parts were pre- 


viously assembled from hollow extrusions 


Switching to impact extrusions with an integral bot- 
tom proved much more economical and improved 


performance, too 





Aluminum Extrusions 


permit placement of metal where maximum strength is needed... 


save greatly in material and fabrication costs. 


Almost any shape can be produced by Alcoa — hol- 
low, semi-hollow, solid. While cross sections must 
remain constant throughout the length of the shape, 
extrusions permit thick sections where stresses are 
concentrated — thin sections in areas of minor load- 
ing. In both metal cost and shop time, extrusions 
often can save substantially over roll forming or build- 
ing up an equivalent section. 


To help you visualize the almost limitless possibil- 
ities of aluminum extrusions, and to suggest ways 
you can adapt your designs to them, Alcoa has pre- 
pared a special booklet that’s yours for the asking. 
Write for “Alcoa Aluminum Extruded Shapes.” 


a discussion of design and production advan- 
tages ot aluminum extrusions. 


W examples of aluminum extrusions that have in- 


creased strength and stiffness because of efficient M illustrations of the way several extruded shapes 


metal distribution. can be combined to simplify assembly and re- 


duce costs. 


Mg examples of designs that have been simplified 


by the use of a single extruded shape to replace , VY suggestions on modifying designs to utilize 
expensive built-up assemblies, castings or ma- standard shapes and shapes for which dies are 


chined sections. available. 
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NEW TEXTILE MÀ 


Built-in Calrod* heaters enable con- 
tinuous radiant-heat equipment to 
replace batch-type process 


Radiant-heat setting of nylon on the production line 
now eliminates four very costly steps from the eight 
handling operations . . . and now uses semi-skilled 
labor. "The new Nylon Electrosetter gives our cus- 
tomers faster production at much lower cost per yard 
solely because of built-in electric heat,” says John 
McCreary of McCreary Machine Works, Inc., Co- 
hoes, N. Y. “And we chose Calrod heaters because 
they are easy to install, require almost no maintenance 
and are extremely reliable at temperatures even above 
1300 F. When nylon valued at $3000 per hour runs on 
the tenter frame . . . the heat must be reliable." 


If you build equipment for a process which requires 
heat, why don't you make it a production line opera 
tion? Calrod heaters are easy to install and require 
little maintenance. Whether your application is radiant 
heating, heating liquids, surfaces, air, pipelines, or 
melting soft metals, there is a G-E Calrod heater for 
the job. And recommendations of a G-E Heating 
Specialist may help you as they helped McCreary. 
WHY DON'T YOU present your requirements to the 
nearby G-E Sales Office, or write to Sect. 720-51, 
General Electric Co., Schenectady 5, N. Y. 


* Registered Trodemork 
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Filament nylon cloth is now “‘set’’ to prevent shrinkage in the finished 
garment by using Calrod heaters mounted several inches above . . . 


HINE DEVELOPED 


. . « the tenter frame. G-E Reactrol* Control keeps the speeding nylon 
web ot the exact setting temperature . . . only 25 F below the fusion 


point. 


NEW SELLING AID 


Gummed labels are now available 
to help tell your customers that your 
machinery is equipped with the best 
in “built-in heat’... G-E Calrod 
Heaters. 


GENERAL QD) ELECTRIC 
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How to Repuce Your Bearine Costs 


1. SPEED-LOAD CORRECTION: Find 2. LOAD RATING equiva- 3. BORE AND DIAMETER Det 

equivalent load rating of unground ent load rating, find grap minimum outside diameter anc 

bearing by applying corre r à above number of Ss ar diarm mum bore for selected b 

t btained from this chart l eter of balls r ndie this chart. The 13 

ecessary sinc ( mer bea quivaient load r € eter ball bearing 2 in., bore is 
are ted rf rre ne this 13 ba 1-3 16 in. The Z 2 in. diameter 


ball bearing 1 24 in., bore is 


( hu WAY TO CLT COSTS without impair to look into Schatz possibilities in your product. 
product quality—is to take a close look at the pos FOR EXAMPLE 
sibilities of "Commercial" ball bearings in vour A Schatz bearing eliminated assembly rejects in 
design. Expensive precision bearings. made to ex a textile machine operating al 2.500 1 p.m under a 
tolerances, are costly and often unnecessary 20-pound load Phe sper ially-designed “Commet 
wWerage anti-triction appli itions cial” had a split inner race and flanged outer race 
Schatz “Commercial” bearings. although low in that replaced a slotted washer spot welded to a 
cost. have, unless otherwise specified, carburized standard bearing. Result: one operation was cut 
hardened and tempered, high-grade steel races. out, and assembly rejects due to heat-distortion 
High quality balls are used were completely eliminated 
These bearings are available in metric dimer An adjustable-width “Commercial” bearing de- 
sions: can be furnished with set screws. with seals signed by Schatz engineers helped an ottice- 
and mite fittings, with hex bores, with. inner machine maker control bearing end-play on a ty pe- 
having various shaped oCroov es carriage yperating at OOO r p-m under a 
threaded studs and other modifications. ( omposi 12-pound load. The bearing is easy to mount. pro- 
tion treads of plasti í ubb can be specified des good rigidity Its use sir plified the machine 
A high-perforn nee t t ommercial” ca Je n considerably 
omically replace bushings or plain sleeve ost of “Commercial” bearings decreases in al 
rate costly machining and assembly most direct proportion to size: in high-precision 


duct efhiciency. It will pay you } ings, cost increases as bore decreases 


IF YOU HAVE A FRICTION PROBLEM, 
LET SCHATZ ENGINEERS DESIGN IT AWAY 


SCHATZ 


ommercial 


THE SCHATZ MANUFACTURING COMPANY * 6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N. Y 
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Applied research, teamed with progressive engineer- 
ing and production skills, lies behind the accomplish- 
ments of the automobile makers and their suppliers. 
The quality car of today is made in the millions each 
year. Its a far ery from the early automobiles of 
1908, when production totaled only 63.500 cars. 

Quality products demand quality suppliers. That's 
why Federal has been on the automotive team since 
1915, supplying precision-built bearings. To pro- 
gress in the automotive field, a company must 
measure up in research, engineering and production 
competence to sti ict standards. 


Federal is meeting this challenge daily. The prac- 


^ 2 
W ONE OF 
— 


Quality Since 1908 


AMERICA'S 
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LEADING 


tically noiseless purr of a Federal Ball Bearing at 
work in hundreds of thousands of automobiles, ma- 
chine tools, agricultural implements is silent proof 
of precision manufacture. It means painstaking care 
in production. 

Federal quality a byword in the precise auto- 
motive field—can be applied to your designs. Fed- 
eral's precision-built bearings will improve vour 
product's efficiency, life and performance. Write for 


Federal’s 260-page catalog K todav. 


THE FEDERAL BEARINGS CO., INC., POUGHKEEPSIE, NEW YORK 


C4. lakers x Ane Ball Boa ng 


Federal BALL BEARINGS 


BALL BEARING MANUFACTURERS 





WHITNEY 


"e Chain 


DRIVES 
ae 


Transmit Smooth, Uniform Power, 
Provide Perfect Timing, 
Give Long Operating Life 


Illustrated is the “Inker Drive” as used in the 
famous Harris Presses, manufactured by 
t Harris-Seybold Co., Cleveland, Ohio. 
E In order to maintain perfect impressions, 
2 it is absolutely essential that this drive op- 
[ Í erate smoothly; back lash, creep or chatter 
i cannot be tolerated as they would affect 
[4 printing quality. 
b To obtain the perfect timing necessary and 
V to get uniform power transmission for the 
( all-important inking operation, Harris- 
€ Seybold Company uses Whitney Silent Chain 
| Drives exclusively. Their experience over the 
past twenty years has proved conclusively 
that Whitney Silent Chain Drives transmit 
full power without friction or slippage... 
contribute to product reputation through 
real service performance. 

In addition, Whitney Chain Drives are de- 
pendable drives . . . give long-lived service 
with minimum maintenance. 

No matter what your drive problem, 
Whitney Chain Drives — Silent, Roller or 
Conveyor — the all steel drives .. . can help 


you simplify designs and cut power trans- 
mission costs. 


| Whitney Chain Company 


204 HAMILTON STREET, HARTFORD 2, CONNECTICUT 
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Oilite finished machine parts pro- 


vide dependable replacements 
for bronze, brass, aluminum, 
cast iron, steel, and plastics. 
Frequently, replacements are 
permanent. 
f Pat 3 


Oilite Material 


Many Oilite raw materials, i.e., 
metal powders, are produced 
from by-products, readily avail. 


able. 


k E Tooling Ife 
h Using Oilite finished machine 


parts, you save 

È Tooling programs 

Tool Design 

Machine Tools 

Jigs and Fixtures 

Cutting Tools 

Gages 

Floor Space 

Skilled Manhours 
Amplex type tools are, by com- 
parison, inexpensive. Tool and 
die making facilities are available. 


z 


vou NOW 





* Delivery 

Making Amplex tools generally 
requires only days or weeks and 
no additional machines. 


Case Histories 

Under conditions like today's 
we were in quantity production 
within six (6) weeks or less com- 
pared to eighteen (18) months 
by other processing. 


**** "esc [aoc ccn 


Service 

Our engineering and research 
covers a period of more than 
twenty (20) years in the produc- 
tion of Oilite metal powder prod- 
ucts. 

Home office personnel is aug- 
mented by a large staff of field ; 
engineers located in principal 
cities of the United States and 
Canada. 


ey 


eee eee eee eee ele eee eee eee eeee 


i Oilite Finished Machine Parts — with NO Machining 


AMPLEX : 









OILITE 


PRODUCTS 


OILITE PRODUCTS INCLUDE heavy-duty, oil-cushion, self-lubricating, ferrous-base bearings; Oilite bronze* and 
other nonferrous* bearings; self-lubricating cored* and bar* stock; permanent filters; and friction units. 
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cost ui 
d 


|Electric Ventilators | 
_ | Dehumidifiers 

TEES F | 

7 en S rs of re PARS 

man-hours. If you use wire 

can be helpful. Consult them 


T Wm n a 
dia eo TAL 


without cost or obligation. 


REYNOLDS WIRE DIVISION 


NATIONAL-STANDARD COMPANY 


DIXON, ILLINOIS 
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These Vickers Balanced Vane Type Pumps are especially 
designed and built for the severe service encountered 
with mobile equipment. 

Their design automotically compensates for wear 
throughout pump life. Correct clearances are main- 
tained continuously so that efficiency and delivery 
rate remain high. As a ‘result, it is not necessary to 
select a larger pump to allow for loss of delivery 
under normal service conditions. 

Hydraulic Balance . . . an exclusive feature of 
Vickers Vane Type Pumps for many years... eliminates 
pressure-induced bearing loads, providing longer life 
and less maintenance. 

These Vickers Pumps are available in three basic 
sizes (shown at right) with a total of ten nominal 
delivery ratings and a variety of mountings. By 
unbolting and rotating the pump head the outlet may 
be placed parallel, opposite, or at right angle in 
either direction to the inlet. This greater adaptability 
to individual requirements means easy and inexpen- 
sive installation. 

For additional information about these pumps (also 
double pumps) write for new Catalog M-5100. There 
is a Vickers Application Engineer near you who will be 
glad to discuss your hydraulic pump problems. 


V ICKER$ Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1454 OAKMAN BLVD. * DETROIT 32, MICH. 


Application Engiaeering Offices: ATLANTA * CHICAGO (Metropolitan) 
CINCINMAT! « CLEVELAND * DETROIT * HOUSTON * LOS ANGELES 
(Metropolitan) * NEW YORK (Metropoliten) * PHILADELPHIA * PITTSBURGH 
ROCHESTER © ROCKFORD © ST.LOUIS © SEATTLE © TULSA 
WASHINGTON © WORCESTER 


ENGINEERS AND BUILDERS OF OIL 
HYDRAULIC EQUIPMENT SINCE 1921 


` Ask for Now. 


PropucT FNGINEFRI Di 


E 


rS 


On Mobile Equipment 


Nd last lom, 


A 
LOWER oye. 


= 


Series V-300 pump made in 4 
delivery ratings —12to 24 gpm. 


ez. 


Series V-200 pump made in 4 
delivery ratings — 2 to 11 gpm. 





Murderous shock duty is imposed on the 
motor on this log barker. Conventional cast 
motors broke shafts, feet, brackets. The steel 
frame Life-Line stands up . . . has reduced 
outages to zero... saved costly replacement. 


Other makes of starters, pre- 
viously tried, couldn't "stand 
the gaff” on this cinder block- 
making machine. Here, where 
vibration is severe, standard 
Life-Linestarters performed 
without fail. Operation requires 
opening and closing of starter 
over 240 times every hour. 
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These two 
can take slam-bang abuse 


How many times does your design call 
for something extra in a control... or a 
motor? Extra ability to withstand vibration, 
shock, physical impact, for example. Here's 
a pair— matched in ability to meet these 
conditions. 

Take the Life-Linestarter.® Vibration or 
accidental impact does not cause false opera- 
tion with resultant contact pitting. That's be- 
cause it employs an inverted, clapper-type de- 
sign in which a movable element is pulled 
against a stationary magnet. Contact opening 
does not depend on gravity. Positive kickout 
spring speeds operation. 

Now, the Life-Line motor. The severe stresses 


of heavy loads which must be transmitted 
through the motor frame and feet are easily 
withstood by the Life-Line steel frame. There's 
no distortion of laminations. What’s more, 
steel adds strength without adding bulkiness. 
In fact, Life-Lines are as much as !$ smaller 
for the same frame size. You save space, 
weight; you gain strength. 

Remember it costs no more to get Life-Line 
performance. Specify this pair on your future 
designs. More information? Simply call your 
Westinghouse representative. He'll give you 
complete facts . . . help you with any problems. 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. 21626 


ee ee 
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MOTORS and CONTROLS 
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It took a 


FLEXIBLE E  ) 
LEAKPROOF BELLOWS 10 actuate 


this new Dribble-Proof Burner Valve 


. .. for Minneapolis-Honeywell 


packless valves against liquid or 
of maintenance tre n! s I | s ' i Providing a | flexible joint for in 
burners, th po wel i ruments combining rotary motion and hermeti 
new dribble-proof valy ures i n | ransmitting motion hydraulically to 

f 


ol of oil fow 


Minneapol 


What Can They Do For YOU 


} ] ir free booklet. de- 


Many Other Uses 


llows have been selectes 


re 
er 


CLIFFORD MANUFACTURING COMPANY, 122 Grove Street, Waltham 54, Massachusetts 


Division of Stondard - Thomson Corporation 


ffices in New York 17, Detroit, Chicago Los Angeles 


Please send me my copy of the bulletin "What to Consider When Selecting a Metallic 
Bellows". | am interested in the applications checked. 


Air condition ystem or gas ranges ra nt dom c Torque converters 
Aircraft ns & oven nd 

Carburetor altimet ' r compre 

Engine thermostat nygen flow 

Gasoline va 

High pressure ste jev Process contr 

Hecting equipment Refrigerating system 

instr uments Shaft seal assemblies 

Remote or direct cont temo Fuel pumps 

ture and pressure Fluid couplings 


Compensating regulator Superchorger controls 


Beilo ws Bellows 


Assembly E Assembly 


[IL 
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RIVNUT set in wood provides 
dean threads for TV fastening job 


Splined 
RIVNUT 


Sgmcicro RN PUBL UA LAU nea ORLA I 


TORQUE? 


What's your 
toughest 
fastening 


problem? | «i oe s 


il Rivnuts with splined 


ATTACHMENT? 


Rivn ts 


Rivnuts. Makes po 


Fasten with installed after 


n f nish Is 
ple fastening 


"i auttm 


*Figures given for aluminum. Loads for brass and steel Rivnuts about double. 


B.E Goodrich 


. RIVNUTS 


The only one-piece 
blind rivet with threads 
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Using wood screws to fasten the back of television 
sets 1S unsatisfactory because frequent removal ot the 
screw quickly wears away the wood. This problem 
was solved for one leading manufacturer by splined 
Rivnuts. Imbedded and upset in the wood frame 
Rivnuts provide at least six clean metal threads for 
screw attachment. Bulge formed by upsetting holds 


Rivnut fast. Splines take care of torque 


The splined Rivnut is only one of many types of 
Rivnuts that solve tough fastening problems in wood, 
metal, plastics, many other materials. Consult a 
Rivnut engineer for help with your fastening problem 


The B. F. Goodrich Co., Dept. PE-121, Akron, Ohio. 


E 


MATERIAL? 


mim mmm 


SEAL? 


Firm grip of upset Rivnut on 


material, plus special closed 


Even in thin materials, Rivnuts 


provide at least 6 threads for 


end, gives tight seal ittachment 


RIVNUTS 
lick 
them all! 


Typical Rivnut thread strengtl 


( > < 1 


10-32 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Shows with motion how Rivnuts 
work. Explains construction, 
gives proved applications 
Write to The B. F. Goodrich 
Company, Department PE-121 
Akron, Ohio. 





Hesign your equipment 


romium 


US'S COR-TEN 
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to meet today's requirements 


Get more output, greater dependability 
and lower maintenance . . . by building with 
U-S-$ HIGH STRENGTH STEELS 


e With the Nation's productive effort of such vital 
importance, every piece of equipment you produce 
today has a tough job cut out for it. This is especially 
true of all construction, mining and transportation 
equipment. It will be required to do more work . . . 
do it faster . . . for long, continuous periods . . . and 
with increasingly less chance for replacement. 

The more you can increase its capacity . . . the 
more you can speed it up . . . the easier you can make 
it to handle—the better. But it’s even more important 
that you build it as strong, as dependable and as 
durable as possible. Structural failures that can put 
it out of service must be reduced to the absolute 
minimum. You must give it the stamina to stay on the job. 


You can do it with 
U°S°S HIGH STRENGTH STEELS 


With high-strength U-S’S Cor-TeEn, U-S’S 
MAN-TEN and U'S'S Tmr-TEN, equipment break- 
downs that hamper operations and run up costs can 
be greatly reduced. With these famous "'steels that 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTR;SUTORS 


3J 


u-s-S TRI-TEN 
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WATIONAL TUBE COMPANY, PITTSBURGH 


do more" you can build maximum strength and 
toughness in vital parts ordinarily prone to failure. 
With them, high resistance to wear, fatigue, abrasion 
and impact can be incorporated. And if your equip- 
ment must operate in sub-zero temperat. res or 
under unusually corrosive conditions, high resistance 
to these destructive forces can readily be secured. 

In addition, these U:S:S High Strength Steels 
because they have a yield point 50°; higher than ordi- 
nary structural steel—can be used to materially in- 
crease the strength of parts without increasing their 
weight. Or they can be used in lighter sections without 
in any way diminishing strengtk or stamina. In the 
latter case, substantial savings in steel will result. This 
is important now, with steel in restricted supply. 

Our engineers for 16 years have cooperated with 
manufacturers in applying U:S:S High Strength 
Steels to construction equipment famous for its reli- 
ability, long life and low maintenance cost. They will 
be glad to show you how these tougher, stronger, 
more durable steels can be applied to give your equip- 
ment the stamina to stay on the job. 


UNITED STATES STEEL COMPANY, PITTSBURGH 
TENNESSEE COAL, IRON & RAILROAD COMPANY, FAIRFIELD, ALA, 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S:S Tni-TEN, used in the stiff leg, 
boom and crowd handle of this giant 
Marion 45-cu. yd. shovel, assures 
maximum strength and toughness with 
minimum weight. TRi-TEN's excellent 
weldability and its superior resistance 


to embrittlement in sub-zero tempera- 
tures make it first choice for such 
heavy duty equipment that must be 
able to perform under rigorous and 
extreme climatic conditions. 
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The only 


miniature 
snap switch 


Illustrated: Model BP, single-pole, double-throw, 15A., 125V. A.C. Overoll length 158". 


... Where size and high rating 


come to terms with cost 


More and more. today’s new products need the design 
forethought that assures quality performance 

without increase in price. And that’s Just where 

IY NIS WrrCH can help. 

PY NISWITCHI fills the need for high load switching in 
small spaces at lower cost than anv other dependable 
miniature snap switch, Of special importance for many 
products is the specialized engineering service which 
develops new models for individual application 
requirements. This service offers an economical solution 
to vour most difficult switching problems. Conventional 
cireuit arrangements are available in a variety of 
standard stock models. 

Investigate the advantages of TyNIswircu. They add 
up to dependability and value unsurpassed in today’s 
market. Write for details. Y Niswirrci Division. 

Phe Sessions Clock Company, 101 East Main St., 


Forestville, Conn 
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"The use of Simmons Fasteners 
provided an ideal answer" 


ecl : : Unusual design by Taller & Cooper solves a num 
Getting the right answer—engineering and produc- —— EN d 
E s. ber of problems in highway lighting. The engi 
tion-wise—is the day-by-day business of Taller & : 
è Miis : : neers use a conventional sealed-beam headlamp 
Cooper, Inc. This engineering and manufacturing 

> mounted in an adjustable bracket. A cast bronze 
company has produced many unusual designs for 


í cover plate with integral visor is attached with 
power control, wind tunnels, computers, automatic = ’ 


. T three Simmons QUICK-LOCK fasteners to the hous- 
weighing and toll-bridge structures. Taller & — T —— 


. ing which is part of the bridge structure. A rubber 
Cooper engineers, in developing the sealed-beam 
lighting for the Mystic River Bridge, Boston, Mass., 


found the right answer in Simmons QUICK-LOCK. 


gasket seals the assembly. 

Servicing Is simple because QUICK-LOCK opens 
or locks with a 90-deg. turn. Inspection is easy be- 
cause the stud is self-ejecting when it isn't locked. 
QUICK-LOCK keeps the gasket compressed tightly. 
The special head makes the unit tamper-proof. The 
fastener also resists vibration. 

QUICK-LOCK can provide vour design with un- 
usual plusses, too. Simmons' engineers will be glad 


to study your fastening problems 


SIMMONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, New York 


S | Y) Ti O N S LINK-LOCK ... QUICK-LOCK ... SPRING-LOCK ... ROTO-LOCK 


FASTENERS WITH USES UNLIMITED 


Praopucr ENGINEERING 





BELVEDERE BOWL — 
with Griptite* base developed by 
Goodyear. Design meets precision 
requirements for dimensions, hard- 
ness, resistance to fats and oils. Note 
metal valve insert bonded to rub- 
ber base. 


e 


Business as Unusual 


THANKS TO GOODYEAR PRECISION-MOLDED RUBBER 


N unusual product that may show 
YOU the way to a new or better 
design is the Belvedere Mixing Bowl, 
with its Griptite base that lets a 
woman use both hands for kitchen 
mixing. 


Problem here was to mold a rubber 
base that would hold a mixing bowl 
to the kitchen counter. It required an 
airtight seal that would hold even 
under the stress of stirring, yet be 
instantly releasable. The answer was 
precision molding—the kind of work 
that characterizes all the output of 
Goodyear's Molded Goods Plant at 
St. Marys, Ohio. 


eGriptite- T M. Griptite Corporation, Lancaster. Ohio 


Whether you need simple parts or 
complex shapes—molded or extruded, 
compounded to meet specific require- 
ments—you can be sure of exact, uni- 
form quality and performance, thanks 
to advanced production techniques, 
rigid inspections and controls at this 
plant—world's largest devoted to pro- 
ducing molded and extruded items 
from rubber and the new rubber-like 
plastics. 


If you have a design or production 
problem rubber may solve, turn to the 
G.T.M.—Goodyear Technical Man—or 
write direct to Goodyear, Molded 
Goods Dept., St. Marys, Ohio. 


MIX — WITHOUT HOLDING 
— rubber base enables bowl to ad- 
here to any smooth surface — lets 
women mix without holding bowl, 
frees other hand for pouring. 


We think you'll like 
“THE GREATEST STORY EVER TOLD” 
Every Sunday —ABC Network 


GOOD/YEAR 


THE GREATEST NAME IN RUBBER 


PRODUCI 


ENGINEERING — DrcrMBER, 1951 





J CHOEIM T/T). 


What can you do with this 


I F you are designing products that require a tight 
glass-to-metal seal, it will pay you to investi- 
gate thoroughly the properties of U:S:S 17-TV 
Stainless Steel. 

This new metal is basically a 17^; chromium 
StainlessSteel, possessing a coefficient of thermal ex- 
pansion that permits vacuum-tight glass-to-metal 
seals. Developed especially for and used widely in 
television picture tubes, U-S-S 17- TV offers great 
promise in a variety of similar applications. 

In television picture tubes, this new U:S'S Stain- 
less functions as the body portion of the tube. A 
face plate of special drawn glass, with a coefficient 
of expansion of about 10 x 10-* *C between 500? 
and 25°C., is sealed into the large end of the shell. 


UNITED STATES STEEL COMPANY | 
ORTIS STATIS STER COMPANY T 


HHHH ELLLELELLLELT] 
45300] H —— 3-7 ef 

[TT TTT TTT Typical Expansion | | 77 1 | 

I-——————-1 Curve of USS 17-TV 1711.1 | 
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——— — 


-"-WWwu 
03400 | —-—3-———3-—3—3-—-—-—3 anaa 
X | 
pd 

—————————— — ad 

tf Temp. Range—532°C 

A } $ 

$ 


Length change over 


+ +++ above temp range — 022 


eet 


233—311 Spec. Length—4 053 
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new U°S°: sinless Steel? 


A glass neck funnel of industrial type glass, with a 
coefficient of expansion of 9.5 x 10-* °C, is sealed 
to the small end of the Stainless Shell. 

U:S:S 17-TV meets the requirements of the pro- 
posed ASTM Specification for 17*;, Chrome Iron 
Alloy for Sealing to Glass which states in part that 
the metal must not exceed a coefficient of thermal 
expansion of 11.7 x 10-* °C after first heating to 
1200°C and measuring the contraction between 
530° and 30°C. 

U:S:S 17-TV is sold today primarily in sheets 
ranging in thickness from .090" to .125", but in- 
quiries are welcomed on other sizes and forms. In 
the fabrication of television tubes, U-S-S 17-TV 
is spun or formed from flat blanks. 


Examine the expansion curve of a typical heat of 
U-S:S 17-TV Stainless Steel shown here. If vou 
see possibilities for its use in vour design and wish 
to investigate it more thoroughly, write on your 
company letterhead for a laboratory sampte (size, 
8” x 10”; gage, .100"). Send your 

request to United States Steel 

Company, Room 4302, 525 

William Penn Place, 

Pittsburgh 30, Pa. 


This Dumont 30” picture tube, largest ever mode for home viewing, hos o shell of 
U-S-$ 17.TV Stainless Steel, vacuum-sealed !o glass foce plote and neck assembly. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND * COLUMBIA STEEL COMPANY, SAN FRANCISCO 
NATIONAL TUBE COMPANY, PITTSBURGH TENNESSEE COAL, IRON & RAILROAD COMPANY, FAIRFIELD, ALA. - UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S:S STAINLESS STEEL 


SHEETS > STRIP + PLATES + BARS + BILLETS + PIPE + TUBES + WIRE * SPECIAL SECTIONS 


PROpucr ENGINEERING DrcrwBrnR, 1951 








Propucr ENcinrerinc — Decemser, 195] 





YOU'RE INVITED TO THIS WEDDING! 


The union of plastics 


another new 


taking n for 
Both BAKELITE Phenol 

rene Plastics are nov 

plated with copper 

silver, aluminum, nickel, brass, 
and other metals. Thus, great 
} 


strides are made in combining 


desirable properties of met ils \ 


useful charact 


materials 

Since plastics ordinarily do not 
conduct electricity, a way had to be 
found to form a conductive coating. 
The trick is turned by first roughen- 
ing plastic parts, then dipping them 
in a Chemical sensitizer. This is fol- 


lowed by application of a thin bond 
Propuct 
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coat of silver by means of chemical 
reduction in solution 

Actual electroplating begins here. 
On the outside of perforated drums 
revolving in a special electrolyte, 
copper 
migrate through the holes in the 


anodes furnish ions which 


drum to the parts tumbling inside 
in contact with electrodes in the 
‘>r, gold, tin, or other metals 
are firmly and permanently plated 
on the resulting copper plate. After 
a final buffing, the high polish and 
long-wearing smoothness of the 
metals are advantageously wedded 
to the lightweight and corrosion 
resistance of plastics 
An interesting and useful stage 


of the plastic-plating process per- 


)51 


mits many 
color of th« prod 
Many industri 
results intently. P s yours will 
Write Dept. 


be one to bene 


CS-10. 


BAKELITE 


PLASTICS 


BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
UCE] 
30 East 42nd Street, New York 17, N.Y. 





how ( arpenter is helping industry 


get more stainless pipe 


— even today, when it's tough to get! 


What Carpenter Schedule 5 Pipe Is— 


Is LIGHT WALL gives more feet of 
pipe for every pound of Stainless Steel. 
Cost is 40% to 50% lower. Larger I.D. 
increases flow area and permits use of a 
smaller pipe size. 


You now have a way to help us improve the 
availability of Stainless Pipe for essential 
uses. And you can do it at a terrific saving 
in your costs. 


You can hook up Schedule 5 Pipe with 
existing lines of tubing or heavier wall pipe, 
Schedules 10 and 40. 


( arpenter 


Comparison of costs with Schedule 40 shows savings of 10% to 
45% with Schedule 5. Additional savings on costs for valves, 
fittings, etc. are also possible. 


For most jobs Carpenter Schedule 5 Stain- 
less Pipe handles the working pressures 
with a good margin of safety. Any working 
pressure up to 150 psi is handled by this pipe. 
In pipe sizes under l'2", higher pressures 
are frequently used. 


More Stainless Pipe for essential uses is possible, 
even under today's conditions. To get the full story, 
call your nearest Carpenter Stainless 
Tubing Distributor. Or, write fora copy 
of the new "Schedule 5 Data Sheets". 
We will be glad to send you a set. 


THE CARPENTER STEEL COMPANY 
Alloy Tube Division, Union, N. J. 


Export Department: Carpenter Steel Co., Reading, Pa.— "CARSTEELCO" 


tithe te, 


STAINLESS TUBING & PIPE 1 


- guaranteed on evéry shipment 
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Lubrication’s sure and easy 
on Rocker Arm Straightener 


Multival Centralized System 
is standard- equipment 


LIS of this Impco rockerarm straightening 
machine are pleased with its smooth, trou- 
ble-free operation. Lubrication is no problem 
because every machine is equipped by the manu- 
facturer with a Multival Centralized Lubricating 
System. 


Multival is simple, streamlined and efficient— 
low in cost, easy to install and easy to operate. 
There is no fuss, no muss, no waste, no burned 
out bearings, no shutting down the machine 
for lubrication. 


Aman with a grease gun makes one connection 
at the Multival Block. With a single stroke, he 
fills all the measuring valves, which at the same 
time deliver an exactly measured quantity of oil 
or grease to each bearing served by the system. 


The system can be operated as often or as seldom | 

as necessary, and the amount of lubricant deliv- 
ered is adjustable to each individual bearing Z3 ! 
need, so that no bearing gets too much or too © | 


little. 


Multival is a Farval-engineered product, in- 
corporating the unique Farval valve and piston 
design. The Farval valve is simple, sure and fool- 
proof, without springs, ball-checks or pinhole 
ports to cause trouble. Wide valve ports and full 
hydraulic operation insure unfailing delivery of 
grease or oil to each bearing—as much as you 
want, exactly measured—as often as desired. 


Write for Multival Bulletin 15 or Farval Bulle- 
tin 25. The Farval Corporation, 3279 East 80th 
Street, Cleveland 4, Ohio. 


Affiliate of Tbe Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 


VARMA 
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@ Greasing this rocker arm straightener takes only a 
few minutes, because it is Multival-equipped. For 
larger machines for straightening crankshafts, this 
machinery builder, Industrial Metal Products Corpo- 
ration of Lansing, Mich., has standardized on Farval 
Centralized Systems of Lubrication. 


Centralized Lubrication 


4 FARVAL—Studies in 
No. 125 
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NYLON PLASTIC GATE HOUSING BUILT TO LOOK LIFELIKE 
. » . LAST A LIFETIME 


Lionel gets realistic detail, outstanding durability, and heat-resistance in 


gate housing and other parts molded of Du Pont nylon 


the re justly famon for tougl plastics 


ness and detailed accuracy. So. when 
Lionel designed this realistic crossing 
they used Du Pont nylon plasti E. I. du Pon! de Nemours & Company (Inc.) 


housing which encloses the 


Polychemicals Department, District Offices 


illy operated mechanism and a 350 Fifth Avenue, New York 1, New York 
1 tt light bulb vlo ths s 

O-watt light bull Nylon withstand 7 S. Deorborn St., Chicago 3, Illinois 
continuous heat upto 250 F morethan 


845 E. 60th St., Los Angeles 1, California 
is encountered in normal use, enough to 
insure satisfactory performance under 
extreme emergency conditions. Further 
more, durable nylon easily withstands 
the rough treatment that this toy ts 
bound to receive. And nylon is readily 
molded to accurate detail even to the 
tinv bolt heads which add realism REG us pat Off 

BETTER THINGS FOR BETTER LIVING 


« s nylo any ot rts 
Lionel uses n n in man her parts THROUGH CHEMISTRY 


ome for nvlon's strength in thin and 


A) CONCENTRIC SPLINE SHAFTS use : intricate sections some for nylon’s 


iat tract Tope af mew deen» electrical insulating properties...some, Bel MAdat=taalae] 3 


7 E P iss like the above part, for nylon's superior 
heat-resistance DEPARTMENT 
B) COL FORM e gate } a) restate cx 


he t Molded xtreme Why not investigate molded nylon 


= E aa P STIS © CH EII CA LS 


production? For additional information 
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No one speed reducer 
solves every reduction problem 


W THER it’s a helical, a herringbone or worm gear 
Irive that best fits vour needs vou g nb l 


ger an i ased 


9 recommendation, an incomparable product from your 
> Link-Belt power transmission engineer 


Thats why Link-Belt builds all three; has no axe to 


That's why LINK-BELT grind. You can be sure you get the one that suits all your 


requirements for ratio space, shatt posicion, sl ock load 


e 1g and many other factors. Precision-engineered for 
builds all 3 uet, economical power transmission. all Link-Belt drives 


ng service under the toughest operating 


On Gearmotor F 
On Worm Geor and Helical i On Herringbone 
Drives E" Geor Drives p Geor Drives 
write for write for write for 
Book 2324 Book 2247 Book 2419 


IN Pr | p a 


Shown here are 6 of the 36 Link-Belt Worm 
Geor Drives, recommended for their high 
ratio reduction in minimum space, employed 
in take-up drive of a wire annealing fur- 
nace together with Link-Belt Variable Speed 
Drives for accurate travel contro: 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, ee 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los 
Angeles 33, Seattle 4, Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors in Principal Cities. 
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SPOOL-TYPE SPECIMEN HOLDERS permit testing several materials under service conditions 
without risk of mechanical damage. Specimens make no contact with each other or with 


plant equipment... thus, galvanic effects are prevented 


Help for solving your 


INDUSTRIAL CORROSION 
PROBLEMS... 


Available for solving your specific problem is a vast 
- | | 


amount ot information on industrial corrosion. 


Acquired and catalogued by The International Nickel 
Company’s Corrosion Engineering Section, this fund of 


data is constantly being increased. 


Valuable information is obtained in various ways... for 
instance, by cooperative field tests in which specimens 
are exposed to actual plant operating conditions. Also, 
by fundamental investigations in the laboratory and by 
tests that duplicate, so far as practical, existing or ex- 


pected conditions where plant tests are impractical. 


A great deal of important data comes from INCO's 
large scale marine testing stations at Kure Beach and 
Harbor Island, and from stations having industrial and 
rural atmospheres. In addition, technical literature, reports, 


and manufacturer bulletins contribute useful information. 


Our files contain data from more than 2,000 plant tests 
on some 40.000 metal and alloy specimens. All informa- 
tion is tabulated on standard forms, and a punch card 
key sort system facilitates finding specific data. 


We freely provide the Corrosion Data Work Sheet, 


illustrated, for presenting your specific problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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ASSEMBLING A CORROSION TEST SPOOL. Speci- 
mens are machined to specified dimensions, and 
expose exactly 0.5 sq. dm. when mounted for test. 


SET-UP FOR GALVANIC COR- 
ROSION TEST. Knowledge of 
the galvanic behavior of speci- 
mens is required for predicting 
direction of galvanic effects 


WRITE FOR BOOKLET 


Whenever you need assistance in solving a corrosion 
problem, our Corrosion Engineering Section will gladly 
cooperate with you. A free copy of the new booklet entitled 
“Corrosion” may help you defeat corrosive attacks...write 
for it now. 


67 WALL STREET 
NEW YORK 5, N. Y. 
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^Mopping up" for 


If your wife has one of the popular, new O' Cedar Cellulose 
Sponge Mops, take a good look at it. You will note that the 
cellulose sponge is bonded to a piece of canvas, which in turn 
is bonded to a metal plate. In each case, a 3M adhesive is used. 


Working closely with O'Cedar engineers, 3M developed an 
adhesive specifically for their application. The adhesive had to 
be highly resistant to soaps and detergents, boiling water, and 
plain, old-fashioned “elbow grease.” Moreover, the adhesive 
had to fit production line methods that turn out thousands of 
high quality mops, at low cost. The success of this adhesive 
proved by manufacturer and consumer—is another tribute to 
the almost limitless versatility of 3M adhesives. 


Scientifically engineered to eat h job. 3M adhesives, coatings 
and sealers are cutting costs, speeding production and im- 
proving products daily ... in all industries! 


Contact your 3M salesman. His expert advice is at your disposal. Oye J— as 
And for more information on adhesives, coatings and sealers, R 1,000 8 
write 3M, Dept. 412, 411 Piquette Avenue, Detroit 2. 


ATI 


arin 


ADHESIVES AND COATINGS DIVISION e MINNESOTA MINING AND MANUFACTURING COMPANY 


41 PIQUETTE AVE., DETROIT 2, MICH GENERAL OFFICES: ST. PAUL 6, MINN. 
EXPORT AND CANADIAN SALES: 270 PARK AVE. NEW YORK 17, N. Y. 
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O MATTER how "tricky" a bellows 
N assembly you may require, we can 
make it for you—save you time and 
money, too. 

You get the advantages of trained 
personnel—specialists in this highly 
specialized field. They're backed by half- 
a-century of experience in developing and 
producing bellows assemblies of all kinds. 

You get service that saves you time. 


We take over all production problems 


SYLPHON STAINLESS STEEL BELLOWS ASSEMBLIES 


and worries—see that you get bellows 
assemblies made exactly to your speci- 
fications, on schedule. 

If you use, or plan to use, stainless steel 
(or other metal) bellows assemblies—for 
thermostatic devices, pressure controls, 
hydraulic mechanisms, recording instru- 
ments, valves or other applications—we 
can show you short cuts to savings. 
Write either Fulton Sylphon Division 
or Bridgeport Thermostat Division. Ask 
for idea-stimulating catalog XP- 1200. 


TEMPERATURE CONTROLS 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn, 


BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1, Conn. 








A High Capacity 
ai Complement 


Bearing 


E 
4 


HYATI 


HY-LOAD 


FgvVvik U-YM type of Hyatt Hy- 
I Load Roller Bearing is non- 
separable, with a full complement 
of rollers for maximum capacity, 
and flanged race construction 
to permit these bearings to locate 
the shaft endwise or accommodate 
light or intermittent thrust in one 
direction. Used in pairs, they can 
locate the shaft in both directions 
or carry light thrust from either 
direction. 

The non-separable types of Hyatt 


Hy-Load Bearings, such as the 








U-YM, are made for applications 
where the bearings must be assem- 
bled as a complete unit. 
k 

The U-YM. or some other type 
of Hyatt Hy-Load Bearing may be 
just the right one for your machine 
design. Write for your copy of Cata- 
log 547 for complete information 
about the Hy-Load line of Hyatt 
Roller Bearings. We will be glad 
to send one to you. Hyatt Bearings 
Division, General Motors Corpo- 


ration, Harrison, New Jersey. 





HYATT ROLLER BEARINGS 
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HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


TIMING 
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TIMING MOTORS 


HAYDON* timing motors offer many advantages. Slow 
rotor speed allows minimum of gearing for various output 
shaft speeds providing quiet operation and long life. Unus- 
vally small size. Motors totally enclosed. Controlled lubri- 
cation with separate rotor and gearing lubricating systems 
permits selection of best method and iubricants. Operates 
continuously in any position. Simple to mount securely. 
Interchangeable design in only 2 motor series with standard 
speed range from 60 rpm to one revolution in 7 days. Write 
for Motor Catalog. 


400 CYCLE MOTORS and TIMERS 


FOR MILITARY APPLICATIONS 


HAYDON research and engineering staffs constantly seek 
to develop new and build better products. One example 
is the HAYDON 400 cycle timing motor. This is an hysteresis 
type synchronous timing motor, for use as a separate motor 
or in many different types of timers. HAYDON personnel 
and plant are equipped to build motors and timers using 
D.C., 60 cycle or 400 cycle for military or civilian appli- 
cations. Write for Engineering Bulletin No. 2 for complete 
information on the 400 cycle motor. 


TIMING DEVICES 


HAYDON specializes in the manufacture of timing com- 
ponents for standard applications and also in the design 
and mass production of custom-engineered timers for volume 
applications. The basic element of all HAYDON timers is 
our own rugged industrial motor described above. This | m. 

means that HAYDON timing devices can be depended upon tlie : 
to give long, quiet operation. They are small and compact I devices 
and offer designers unusual latitude in that they may be 

mounted and will operate without interruption in any posi- 

tion. Write for Device Catalog. 


HAYDON Manufacturing Co., Inc. 


SUBSIDIARY OF GENERAL TIME CORPORATION 
3136 ELM STREET, TORRINGTON, CONNECTICUT 
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MAKER OF CONVEYORS USES 


Cold-Formed Shapes 


FOR SIDE FRAMES 


BETHLEHEM kichemn Cald-Formed Shape 
STEEL BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


B 


Export D / 5 Ext 





LINK-BELT Balf and Roller Bearings smooth the path of power 


standard .]. . LINK-BELT Bearing Blocks 


protect and lubricate all moving surfaces 


LINK<@}BELT 


Ball and Roller Bearings 


reservoir 


LINK-BELT COMPANY: Indiana s 6, Chicage 


Philadelphia 40, Atlanta, Houston 1, Minneapolis 


There s a Link-Belt Bearing Specialist near you. Or you 5, San Francisco 24, Los Angeles 33, Seattle 4 
Toronto 8, Springs (South Africa). Offices, Factory 
can get full engineering information in Data Book 2550 Branch Stores and Distributors in principal cities 
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They're CONTINUOUSLY Right! 


CONTINUOUS 
UNIFORM CURE 


CURED BELT 


DIAGRAMATIC SKETCH OF 
ROTOCURE PROCESS 


CONTINUOUS 
UNIFORM STRETCH 


(No "Start and Stop" Curing--No OCS* 
with BWH ROTOCURED Belts) 


In industry, attaining uni- 
formity of product is a 
primary objective of those 
who buy and those 
who sell. But you can't 
get it in conveyor belts 
made by conventional flat press methods! 


WHY CONVENTIONALLY-MADE BELTS ARE VULNERABLE 


In flat press curing, overcured segments due to 
press overlaps occur every 30 to 40 feet. These 
segments (2 to 4 wide across the entire belt) 
result because vulcanization is not continuous — 
sections cured earlier advance less than a full 
press length. The weakened structure due to 
overcuring invites ope rational weaknesses and is 


a major reason for early belt failure. 


WHY ROTOCURE ELIMINATES THIS CAUSE OF FAILURE 
As the accompanying diagram shows, BWH 


ROTOCURED CONVEYOR BELTS are made 
by a continuous, endless curing process. Weak 
segments due to overlapping can’t happen because 
the belt is in constant, uniform motion. 


WHY ROTOCURE PAYS OFF IN DOLLARS AND CENTS 
Inherent in the Rotocure process are these 4 
specific advantages: 

(1) Increased belt flex life — as much as 40 


(2) Elimination of mechanical distortion at the 
press ends. 


(3) Constant, uniform stretch. 

(4) Uniform, abrasion-resistant covers. 

These advantages are giving BWH Conveyor 
Belt users longer life per belt, lower belt main- 
tenance costs and worthwhile savings per ton in 


materials conveyed. Ask your BWH distributor 
or write us direct.** 


d Transmission *Overcured Sections — present every 30° to 40’ in all belts made by 
the flat press method. Only Rotocuring (continuous, non-stop curing) 
eliminates this major couse of belt fuilure 


Another Quality Product of 


Boston Woven Host & RUBBER COMPANY 


Distributors in all Principal Cities 


PLANT: CAMBRIDGE, MASS. » P.O.BOX 1071, BOSTON 3, MASS., U.S.A. 
WAREHOUSE STOCK: 111 NORTM CANAL ST., CHICAGO, ILLINOIS 
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We claim to be best equipped 
to suppl y your most exacting requirements in 


DIE CASTINGS 


“LET’S LOOK AT THE RECORD” 


(With due respect to the late Governor Al Smith) 


e We have seven modern plants strategically 
located, designed and organized by men of 
50 years' experience in the die casting field. 


W. are the World's largest Producer and 
Finisher of die castings. 


W: have a record of NO labor disputes 


during the life of our Company and its 
predecessors. 


‘ W.: cast every die-castable non-ferrous 
alloy used commercially. 


W- have received the highest citations 
from our Government, Army and Navy in 
World War I and World War II. 





DoEHLER-JARVIS CORPORATION — 
The Worlds Largest Producer and Finisher of Die Castings 


PLANTS AT TOLEDO, OHIO - POTTSTOWN, PA. - GRAND RAPIDS, MICH. - BATAVIA, N.Y. + CHICAGO, ILL. 
EXECUTIVE OFFICE: 386 FOURTH AVENUE, NEW YORK, N. Y. 


€ 





B 


iow them by their colors 


id color code devices are but two of the many advantages 
>d by AMP wire termination methods. Each PRE-INSULATED 
MOND GRIP* terminal is identified by a bright color for 
1 wire size range. Tools are color-matched accordingly, and, in 
lition. leave a small "brand" or dot code which positively identifies 


e use of the correct crimping tool. 
- 


MP terminals and AMP hand. pneumatic. or automatic tools are 
>) playing vital roles in defense effort by making it possible to produce 


the highest quality wire terminations at low cost in minimum time! 


*Trade-Mark 
AMP Trade-Mark Reg. U.S. Pat. Of 


In Canada: ONTARIO, R. M. HUTCHESON, 10 Nordale Crescent, Hardington, P.O. Toronto 15. Elgin 5647 


QUEBEC, BRUCE C. WALLACE, 3275 Linton Boulevard, Apt. 9 Montreal, Belair 8345 
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Lets talk turkey about tubing 
„double-walled Bundyweld! 


No other 


SIZES UP 
ro P$" o.p. 


e- 


DETROIT 14 


, 
. 


to vibration fatigue or 


gruelling spots 

Behind the Bundyweld features are super- 
lative skills and services that only the 
world’s largest producer of small-diameter 
tubing can provide in the design and 
fabrication. of tubing parts. Why nor call 
Bundy Tubing Company today? 


MICHIGAN 


AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERM 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redwood 





Seals safeguard pressure lube system 


in air compressor crankshaft 


Gardner-Denver Model WB Air Com 
pressors employ a simple and practical 
pressure system to lubricate the crank- 
shaft bearings. Oil seals are used to 
safeguard bearings and insure efficient 


operation of the pressure system. 


In these compressors, lubricating oil 


Fig.1 


Fig. 3 National 50,000 series oi! seal 


CALL 


Room 1124, Prudential Bldg., Mohawk 9222 M 
Room 2014 Field Building, Central 6-8663 

210 Heights Rockefeller Bldé., Yellowstone 
302 Highland Park Village 

726 Lothrop Avenue 
11634 Patten Rd., Topaz 


BUFFALO, N. Y 
CHICAGO, ILL 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DETROIT, MICH 
Downey (Los Angeles Co.), CALIF 
WICHITA 
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is introduced under pressures ranging 
from 20 to 45 pounds. Operating tem- 
peratures reach 130’ F, and shaft speeds 


of 870 rpm are maintained continuously 


it the for- 
1). It 


passes from the end plate through a 


The lubricant is introduced 


ward main bearing (Figure 


Oil introducir 


brass oil-introducing ring, and on to a 


rifle-drilled crankshaft. The oil-intro 


ducing ring is kept from turning by a 
snap ring, and is hydraulically balanced 


in position by oil around the crankshaft 


National Oil Seals installed in the end 


plate prevent leakage or loss of lubri- 


IN A NATIONAL 


WALKEE. Wis 
NEW YORK CITY 
2-272 PHILADELPHIA 
8.8453 REDWOOD CITY 
1-6363 WE 


2-8166 


N. Y 
Pa 
CALIF 

T SPRINGFIELD, MASS 
SYRACUSE, N. Y 


Justin 
Trinity 


City, California office 


cant, help maintain lube pressure and 


the balance of the oil-introducing ring 


Oil seals used in this application are 
National 50,000 series spring-loaded 
units (Figure 3). Sealing members are 
of Nationalized leather, impregnated to 
retain shape and resist wear. Here, as 
elsewhere in Gardner-Denver units, 
standard design seals are used. In many 
cases, standard designs can solve seal- 
ing problems quickly and economically. 


In other cases, special designs are nec- 


Gardner-Denver Model WB Air Compressor 


essary. Whatever the need, National Oil 
Seal Engineers bring 25 vears of seal 
ing experience to your problem. Write 
or call the nearest National office for 


prompt assistance 


'our Decision be Based on Precision' 


NARIONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


FIELD ENGINEER 


647 West Virginia Street, Broadway 1-3234 
122 East 42nd Street, Lexington 2-8260 

401 North Broad Street, Bell- Walnut 2-6997 
Broadway and National, Emerson 6-386 1 
1025 Elm Street, Springfield 2-1881 

P.O. Box 1224, Baldwinsville 662 
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KANSAS 


i 


519 South Broadway 


Wichita 2-6971 





Products of Powdered Metal 
Products Corporation of 
America, Franklin Park, 


Illinois, specialists in 


Each of these gears is prohibitively expensive 


gear making 


to make by conventional machining operations. 


Bevel Gor for power drill In powder metal, each is formed at a single stroke. 


The small bevel gear for a power drill has a 
tensile strength of 100,000 psi. Savings in powder 
metal: 8 machine operations, 8696 of total cost. 


The mitre gear is used in a business machine. Savings in 
powder metal: 15 machining and assembly operations, 
80% of total cost. 


Spur and mitre gear for business machine The helical and spur gear are used in an automatic 


washing machine transmission. Savings 
in powder metal: 18 machining and assembly 
operations, 88% of total cost. 


To these and many other parts difficult or 
costly to form, powder metal processing 
is rapidly extending its many economies. 

Consult Stokes, makers of powder metal 
SOTO MET n M TEES TEST EMT TETTE presses, on powder metal possibilities. 
Send parts or blueprints for report by 
Stokes engineers on their adaptability 
to powder metal processing. 


A comprehensive booklet 
"Powder Metallurgy 
Today” will be sent 


on request. 


BLPHIA 20, PA. 
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Accumeter ! 


Valve illustrations one-half actual size 


ALEMITE| os 


EI 


Í 


x 


VALVES =-= — 


Specially designed for tough-job lubrication 

to enable you to design in greater pro 
duction output on the largest, heaviest 
machines! Alemite's Type II Accumeter 
System extends the protection of automatic 
mechanized lubrication to mines, steel 
mills, processing plants everywhere. Gives 
you a fully enclosed system that can be 
used indoors or outdoors, can be painted 
or treated with anti-corrosives, and will 
handle every type of oil or grease that can 
be pumped- from fluid oils to heavy non 
fibrous greases. 


The Alemite Type II Accumeter Automatic 
Lubrication System consists of a lubricant 
pump. à distribution system of tubing, and 
jorce-feed valves mounted on or near indi 
vidual bearings. 


Automatically, from one central point, it 
safely, surely lubricates all the bearings 
on a machine—while production continues. 
Increases output by eliminating shut down 
for lubrication! Ends the risk of lubrica 
tion errors or neglect by your clients. Adds 
years to the life of the machine! 


Unlike other systems, the valves on the Ale 
mite Type II can be quickly serviced with 


out breaking the lines. The valves have 
only three movable parts. Easily adjusted 

adjusting pin cannot be knocked off. Nor 
is there ever the danger of scoring lap-fit 
metal. 


No other method has equaled Alemite's Ac 
cumeter Systems for sustained accuracy 
in metering oil or grease to bearings. Tests 
show no variation in the amount of lubri 
cant discharged to bearings . . . even after 
73,312 lubrication cycles, equal to 122 years 
of twice-a-day service! Moreover, Alemite 
Accumeter Automatic Lubrication is not 
just "one-shot" lubrication. It is continuous 
between cycles. That's because Alemite's 
exclusive “accumulating” feature prolongs 
the discharge of lubricant to bearings. 


To meet your full range of requirements, 
there are three different Alemite Accu 
meter Automatic Lubrication systems. Ver 
satile in application, they are adaptable to 
machines of every type and size. Write now 
for Form 22-189, a free 16 page brochure 
giving full data. And for specific applica 
tion recommendations, include description 
of machines you are now working on. Ale 
mite, Dept. T-121, 1850 Diversey Parkway, 
Chicago 14, Illinois. 


1850 Diversey Parkway, Chicago 14, Illinois SEA. 


ACCUMETER AUTOMATIC LUBRICATION STEWART 
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Alemite's Type Il 
Accumeter System 


Meters oi! or grease to rotary 
escilloting, stotionory — plain or 
anti-friction beerings. Furnished 
in 4 capacities from .050 te .500 
cu. in. All ore adjustable. Single 
volves os well as monifolds of 2 
3, 4, and 5 are available. System 
hondies up te 600 bearings. Mon 
va! or automatic operation 





Mores what 
were doing 


First, of course, we’re pushing production to the very limit. 

Second, we're working with you, the user, to help you get 
the most out of the wire you're getting. Here's what we mean: 

If you're having steel wire trouble, turn your problem over to 
our metallurgists. They've tangled with just about every prob- 
lem in the history of wire fabrication. A problem that is totally 
new to you, may be a simple matter of recorded history for us. 

For example: You may be using a wire that's unsuitable for 
the job it has to do. Perhaps a different grade can be used that 
will give the desired performance. Maybe your fabricating 
techniques can be improved, resuiting in more uniform physical 
properties and less scrap. 

You may be able to improve your product and actually cut 
your costs at the same time. We've seen that happen plenty 
of times. 

In any event, if you have a wire problem, we'll be glad to 
give you all the help we can. We've always offered this service, 
but we think it's particularly valuable now. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


AM NM MANIICAÉTIIDEC TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
- . " SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
AMERFINE—High-quality fine wire 


AMERSPRING—music steel spring wire. 


AMERLOY—olloy heading wire. 


———— AMERICAN 


AMERSTITCH—extra-tough metal stitching wire MANUFACTURERS WIRE 
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“Caterpillar” Diesel Tractors develop 


more workpower 
from horsepower 


.» » through Torrington Bearings 


In the constant mesh transmissions of "Caterpillar" Dó, D7 and D8 
Tractors, Torrington Spherical Roller Bearings ore used to provide 
larger load capacity and smoother flow of power from the engine 
to the tracks. 

On the upper transmission shafts of the D6, D7 and D8, and on 
the pinion shaft of the D8, these self-aligning bearings automatically 
compensate for possible shaft deflections—binding stresses cannot 
develop. 

Torrington Spherical Roller Bearings are helping all kinds of 
heavy-duty equipment do a better job, with a minimum of “time-out” 
for maintenance. Why not let our engineers show you how these high- 
capacity bearings can improve the efficiency of your machinery? 

THE TORRINGTON COMPANY 


South Bend 21, Ind. . Torrington, Conn 
District Offices ond Distributors in Principal Cities of United States ond Canada 


SPHERICAL 


SPHERICAL ROLLER 
TAPERED ROLLER 
STRAIGHT ROLLER 
NEEDLE 

BALL 

NEEDLE ROLLERS 





This 4" auger originally was made as a 
weldment. By redesigning it to a steel cast- 
ing, using steel of similar analysis, the cost 
was reduced 40%. 
As can be seen in the photographs above, 
the appearance was greatly improved — an 
advantage of steel castings which is particu- 
larly important when eye appeal of the 
product is a sales factor. 
Evidence of the manufacturer's satisfaction 
is the fact that his 6" and 8" augers also 
have been converted to steel castings. 

* * * 


Here is another example of the engineering 


c 


$TEEL FOUNDERS' LIANE 


920 Midland Building 


PRODUCT 


(ait Heel noon 


teamwork in design and redesign of parts 
which is resulting in greater serviceability 
and lower costs with steel castings. 

This service is offered without cost or obli- 
gation. It makes available through your 
foundry engineer the full results of the 
development and research program carried 
on by the Steel Founders’ Society of America. 


An Urgent Message About Scrap... 


There is a serious shortage of iron and steel 
scrap. Your company con help insure the con- 
tinued high production of all metal products by 
getting your scrap into the hands of your scrap 
dealer. Will you do what you can to help...now? 


| SOCIETY OF AMERICA 


/ Cleveland 15, Ohio 
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DESIGN STUDIES * NO. 34 


How to help a spindle carrier 
deliver precision 


ITH six work spindles in its 

spindle carrier, the Greenlee 
automatic screw machine, shown 
below, can perform six cutting oper- 
ations simultaneously. To maintain 
precision in each operation, all work 
spindles are mounted on Timken 
tapered roller bearings. 

Timken bearings help eliminate 
spindle chatter. Work turns smoothly 
and accurately. Set-ups stay set. 
Greenlee Bros. & Co. also use Timken 
bearings in the gear box to provide 
a smooth flow of power through 


spindles 
Timken 


a wide range of speeds and feeds. 


Because of tapered construction, 
Timken bearings take both radial 
and thrust loads in any combination, 
hold spindles in proper alignment. 
Line contact between rollers and 
races provides extra load-carrying 
capacity. The true rolling motion and 
incredibly smooth surface finish of 
Timken bearings practically elimi- 
nate friction. 


Since Timken bearings are engi- 
neered for the job, precision manu- 
factured and made of special analysis 


Timken finealloy steels, they normally 
last the life of the machine 


No other bearing can give you all 
the advantages you get with Timken 
tapered roller bearings. Make sure 
you have them in every machine tool 
you build or buy. Look for the trade- 
mark “Timken” on every bearing 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable address: 
“TIMROSCO”. 


This symbol on a product means 
its bearings are tbe best. 


FINISHED TO CLOSER 
TOLERANCES 


Finishing to incredible smooth 
mess accounts tor much of the 
precise, smooth rolling perform 
ance of Timken bearings. This 
honing operation is typical ot 
the amazingly accurate manufac- 
turing methods at the Timken 
Company 


The Timken Company is the 
acknowledged leader intl. 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control, 4. special analysis steels 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 


Propuct ENGINEERING — Decemser, 1951 





Extra Savings in Design 
and Production...with 
Mallory High-Density Alloy! 


The list grows every day! Mallory non-ferrous 


Ine 


genious applications are making big savings for 


more Mallory customers. 


I 1 
Here in interesting example. Recently. a well-known ma 


of aircraft instruments was faced with the necessit 


Mallory 1000 
1000 is a high-density metal whose den 
a s that of pure tungsten, platinum 
I fx ' z í 

"— —À A " ordei " reat strengt! ind is readily 

Plans included enlargement of the steel rot stance t the corrosive 
l e atmosphere, 

re-tooling 1 

tor þe n ide 


1000 Metal 


; b 
| stability was obtained witl 


na wmum 


ope. Further 


designing we 


Mallor 
1 


ike effective and imp 


r materials best s 


Metallurgical Products and Alloys 


SERVING INDUSTRY WITH 
P.R.MALLORY & CO. Inc. Electromechanical Products 


Kesistors Switches 
TV Tuners | ibrators 
Electrochemical Products 
Capacitors Rectifiers 

Mercury Dry Batteries 

Metallurgical Products 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA unge 
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Admiral refrigerator ports 
shown are economically 
produced from Styron 475 


High impact formulation that answers the 


immediate need of Industrial Designers 


Other Admiral Refrig- 
erator Parts Are Made 
from 666, Another 
Formulation of Styron 


Formulation 666 was used 
in moking the following 
ports: upper inner door 
ponel; hydrator pans; hy- 
drator shelf; refrigerator 
tray; dairy drawer; 
freezer tray; name 
plates, knobs, etc. 


Today Stvron 475 is used byv Admiral and 
other refrigerator manufacturers as a material 
outperforming all others in certain « ipacities, 
Fhis was also true even when other engineer- 
ing materials were in plentiful supply Styron 
175 1s chosen bw this zreat ippliance corpora- 
tion for its shock resistance. light weight, 
dimensional stability, resistance to moisture, 


moldability and design freedon 


Whether vou are ce signing intricate func tional 
parts or decorative products, versatile Styron 
475 may be the material that points the way 
to improved production at lower cost. Inves- 
tigate how Dow's strict quality control, con- 
sistent and uniform coloring and excellent 


technical services can help vou produce com 
ponent parts or complete products cheaper 
better and faster 

Stvron brand plastics, remember, are available 
in a wide range of quality-controlled colors and 
formulations, of which Styron 475 is one 
Dow's Plastics Technic al Service 1s equipped 
to help you determine the applicability of 


Stvron to your manulacturing operation 


THE DOW CHEMICAL COMPANY 
Plastics Department— PL-88 
MIDLAND, MICHIGAN 

New York e Boston e Philadelphia e Atlanta e Cleveland 

Detroit « Chicago * St Louis e Houston œe Los Angele 


San Francisco « Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


f 


The Styron label is the hallmark 


of quality in plastics goods. 


STYRON brand plastics 


... basic raw materials serving basic industries 
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THERMALLOY “30” OFFERS: 


7 





You Profit from 


ORD POWER ` 
in 3 Big Ways! 


This Tropic Breeze Wind Machine, 
made by National Frost Pro- 
tection Co., Inc., is powered by 
either two Ford "254" six- 
cylinder or two "337" eight- 
cylinder Industrial Engines, 
depending upon the acreage 
to be protected. 


MC A BROAD RANGE OF MODELS TO 
AG FIT EVERY INDUSTRIAL NEED 


€ By specifying Ford Industrial Engines and Power 
Units for your equipment, you can convert power into 
dollar-and-cents profit in these three important ways: 
RIGHT POWER —4A choice of five engines in many different 
models, built for industria! uses, ranging from 120 cv. in. to 
337 cu. in. displocement, offer the right power with steady, 
efficient and economical performance for literally hundreds 
of applications 

RIGHT FEATURES—Eoch mode! has all the latest odvance- 
ments of Ford's famed progressive engineering. A complete 
line of special Ford equipment, mobile components and acces- 
sories is also available to function economically under any 
operating conditions 

RIGHT SERVICE—No need to carry large inventory for re- 
placements becouse your nearest Ford Dealer stocks them. This 
assures efficient, accessible service, too, af all times. YOUR JOB IS WELL-POWERED 


SOME TYPICAL FORD-POWERED DEFENSE APPLICATIONS ARE: WHEN IT'S FORD-POWERED 


Compressors . . . Pumps . . . Welders . . . Cranes . . . Earth Our experienced Sales Engineers 
Augers . . . Stone Crushers . . . Generator Sets are a! your service in developing 

and many others n engineering recommendations for 

the most efficient use of Ford In- 

dustrial Power in your application. 


~> 


"~ 
"nna oe ee ee ee ee ee al 


INDUSTRIAL ENGINE DEPARTMENT Send me latest literature on Ford Industrial Power (cu. in. dipl. and cylinders as shown.) 
Tractor & ladvstrial Engine Division [] "120" 4-Cyi.. [7] "226" &-Cyi.. (] "239" v-8 [ "254" é&Cyi. C "337" V-8 
FORD MOTOR COMPANY i Oi ati cients 
15050 Woodward Ave., Highland Perk 3, Mich. (Please print) 
MEME n a att rait 
I am interested in Industrial Power for: 
Street... 


7" UGewrabhesew) ————— UL iere ied enipsam mdi MN Rai) 
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DESIGNING 
New Products 


Our Customers Engineering Serv- 
ice can lend a helping hand and 
provide as much assistance as you 
want: help develop the design; 
suggest suitable materials; provide 
the necessary plain tubing or fab- 
ricate it into a special form; carry 
the development on through pilot 
tests or help produce the finished 
product. 


Since we are accustomed to work- 
ing with various government agen- 
cies, you can be assured that any 
developments carried on with you 
will likewise be kept on confiden- 
tial basis. 


IMPROVING 
an Existing One 


TUBULAR 
Parts Used 


Our tube fabrication facilities 
embrace such operations as bend- 
ing, spinning, swaging, piercing, 
threading, counterboring, tapping, 
and beading. Seeing that the 
product reaches you in a usable 
condition is also of deep concern 
to us. We provide the most prac- 
tical type of packing—crating, 
boxing, packaging, palletizing, etc. 


With a background of over 34 
years’ specialized experience in 
tube manufacturing, we offer you 
help that should prove valuable in 
the production of any tubular part 
you contemplate. We invite your 
inquiries. 


/ 


"P 
J 


/ 
\ 
/ 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


INCORPORATED 


Manufacturers of seamless, nonferrous tubing 


1415 CENTRAL AVENUE DETROIT 9, MICHIGAN 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


NY 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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the drive that hag lin " 


ess 


Foote Bros. Line-O-Power Enclosed Gear Drives offer 
industry compact, straight-line units with efficiencies of 
96% or higher. 

Duti-Rated high hardness precision gears are assembled into 
streamlined housings of rugged cast iron. 

Economical in original cost because the latest, most accurate high 
production machine tools assure rapid production with exceptional 
accuracy for long wear life. Economical to operate because simplified 
construction, minimum number of moving parts, direct splash lubri- 
cation, quality workmanship all hold maintenance to a minimum. 

Line-O-Power Drives are available for delivery from stock in 
double or triple reductions for capacities from 1 to 200 h.p., with 
ratios from 5 to 1 up to 238 to 1 


‘ 


Maxi-Power 
_ Helical 
Foote Bros.- Hygrade Gear Drives 


Louis Allis n _ Enclosed 
Gearmotors Worm Gear Drives 


Standard 36-inch slitter, manufactured by Paxson Machine Co., Salem, Obio 


FOOTESBROS 


Beller Power Tri ane vion Through Cellar Dears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. w, 4545 South Western Blvd. 
Chicago 9, Illinois 


Foote Bros. Gear and Machine Corporation 
Dept. W, 4545South Western Boulevard 
Chicago 9, Illinois 


Please send me a copy of Bulletin LPB on 
Foote Bros. Line-O-Power Drives 


i Name 

Company 
I Position 
I Address 
i 


City 
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Severe 


nad everyone. - 
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A large manufacturer designed a pipe line ~> 


pump to operate at 65 r.p.m. and to be driven by 
12 V-Belts. 

A user wanted to operate the pump at a 
speed of 90 r.p.m. and realized that additional 
horsepower would be required. Upon checking 
the V-Belt drive, it was found that the additional 
belts required would increase the face width of 
the sheave and therefore the moment arm of the 
bearing load. Any increase in bearing load com- 
bined with the increased speed- was distinctly 
undesirable and therefore the user sought some 
means of reducing the overhung weight and 
width of the sheave. 

Learning that a specia! V-Belt had a suffi- 
ciently higher horsepower rating to gain the 
greater pump speed with only 9 belts, he had the 
drive re-designed to use these belts. 

When installed on the job, the belts vi- 
brated severely. At a speed somewhat below the 
desired range, the belts would fly completely off 
the sheaves. Operation was so rough that it was 
almost impossible to run the pump at all. 

Gates Engineers were called in for consulta- 
tion. Their analysis indicated that the particular 
belts used formed a too-compliant link between 
the pump and the engine. This allowed tortional 
vibration to build up to excess. Therefore, belts 
of less compliance would have to be used. 

Accordingly, Gates Engineers wrote specifi- 
cations for belts having the necessary h.p. rating 
but with the exact degree of compliance that 
would avert the vibration. These special V-Belts 
were built by Gates—installed—and the drive op- 
erates smoothly under all loads and at all speeds 
within the range. 


i 
VULCO 
ae ROPE 1l 
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Hidden cause found 
and eliminated by 
petes cw 


The excessive vibration is gone. The clutch 
operates smoothly at any speed. And 13 additional 
pumps have since been equipped with identical 
belts—all operating most satisfactorily. 

Gates ability to analyze and correct obscure 
drive difficulties is no accident—for Gates oper- 
ates the largest V-Belt Testing Laboratories in the 
world. And Laboratory findings are carefully 
checked by tests made under actual field condi- 
tions. Finally, the results of these exhaustive tests 
are immediately reduced to usable data for the de- 
sign of V-Belt drives to perform whatever task 
may be required. 


Phone for a Gates Field Engineer 

Only under exceptional circumstances, of 
course, will you ever need belts of special con- 
struction. But, more often, some drive in your 
plant may not be operating quite as it should. Or 
you may have a particularly difficult drive to 
design. Again, you may want to be sure what size 
and construction of V-Belts will give the most 
efficient and the lowest cost service on a certain 
drive. In any case, you have only to phone a Gates 
Field Engineer, always near you in all industrial 
centers. 


Just look in your phone book under “Gates 
Rubber." A Gates Field Engineer will come right 
to your plant and put at your service the full 
Lenefits of Gates V-Belt knowledge and experi- 


ence witbout tbe sligbtest obligation! 
ENG-518 


THE GATES RUBBER COMPANY 
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NOW You Can See Where You Can't LO0k 
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This is An 
“EXPLORATORY” 


Advertisement 


Frankly, we don't know what 
uses the design engineer may 
find for the "Utiliscope" 
(Wired Television) . . . so in 
adjacent ad we are simply 
telling you what it will do. 
Based on our experience in 
several fields, we suspect 
there are many places where 
the "Utiliscope" will help you 
improve product quality, save 
manpower, prevent accidents 
or increase production. 
















If you want to look into the 
possibilities of the "Utili- 
scope", simply write us for a 
copy of Bulletin 1025) which 
explains the equipment ana 
shows various applications. 
Please address your request to 
Department “J”. 
















DIAMOND POWER SPECIALTY 
CORPORATION 


Department “J”, Lancaster, Ohio 
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DIAMOND POWER 


The oumono UILLISCOPE 


(WIRED TELEVISION) 


TYPICAL USES — Studying destructive tests of engines * Watching flow of molten 
steel * Checking remote gauge readings + Observing conditions inside furnaces e» 
Viewing nuclear research + Coordinating materials flow on conveyors. 

The ""Utiliscope" (Registered U. S. Patent Office) 









The Diamond ““Utiliscope” (television which transmits 
by wire instead of by broadcast) provides a clear, 
faithful, instantaneous reproduction at a distance of 
any operation, scene of demonstration. The image 
can be brought right to the control panel, or desk of 
the operator or supervisor. Obstacles that prevent 
direct observation (such as danger, distance, building 
members, etc.) are not obstacles to the “‘Utiliscope™ 
which enables you to “SEE where you can't LOOK." 
There is no measurable time lag and the “Utiliscope” 
Cannot give incorrect information. 

The ““Utiliscope” is surprisingly simple . . . has fewer 
tubes than a good radio. No special skill is required 
for installation and operation. Stability and reliability 
are exceptional . . . and the cost is very moderate. 

The "'Utiliscope" is now in continuous use (24 hours 
a day) saving labor, improving product quality, pre- 
venting accidents and increasing production. Let us 
tell you about some of these installations that may 
suggest solutions to your own 
problems . . . write for Bul- 
letin 1025. 

































4538 


SPECIALTY CORP. 


FIRST IN INDUSTRIAL TELEVISION 
LANCASTER, OHIO ^ OFFICES IN 39 PRINCIPAL CITIES 


WRITE FOR 
BULLETIN 1025 


Diamond Specialty Limited — Windsor, Ontario 


Since 1903, Diamond has Manufactured Quality Equipment For Industry 





neepac 


...the new Johns-Manville 


automatic ring packing 


EQUIPMENT DESIGNERS are finding that this newest 
Johns-Manville packing development enables them to 
hold stuffing-box sizes to a minimum ... thereby save 


both space and machining 


This ability of Uneepac to provide high sealing efh- 
ciency in minimum packing depth results from the 
fact that each ring is a complete self-contained packing 
unit. Uneepac is designed so that the center section 
of each ring positions the lips and protects them from 
excessive gland pressure. Header and follower rings 


are therefore seldom required 


In addition, Uneepac offers other advantages that 


are important both to the designer and the user 


=JM 


HERE'S HOW UNEEPAC WORKS 


Lips are positioned diametrically and ver- 
tically by center section of sealing ring 


Spaces between lips and heels allow fluid 
pressure to act upon eoch lip 


lips are protected by the projecting por- 
tion of center section against damage by 
excessive gland pressure 


lips are supported to prevent collapse or 
distortion by excessive fluid pressure 


Each ring correctly centers itself on the 
preceding = so that they align vertically 
ond nest perfectly 


SIMPLIFIED INSTALLATION — Each Uneepac ring centers itself on 
the preceding ring so that the entire set is aligned vertically 


and nested perfectly. This feature practically insures trouble 
tree installation 


MORE EFFICIENT SEALING—Because it is designed so that each 
lip is always exposed to fluid pressure, Uneepac has excellent 


pressure sensitivity is instantly responsive to fluid pres- 
sure changes 


REDUCED FRICTION AND WEAR —The operation of this new 
iutomatic packing is completely independent of gland pres 
sure. This reduces friction to a minimum —saves wear on both 
rod and packing—and contributes to longer life with corre- 
sponding reductions in down time for replacements 


Uneepac is available in sizes from 5%” inside diam- 
eter to 63” outside diameter. For complete informa- 


tion, write Johns-Manville, Box 290, N. Y. 16, N. Y. 


Johns-Manville PACKINGS & GASKETS 
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Requirements Are TOUGH! 


HARD-HANDED maintenance, construction and building 
workers invariably favor the OB-4 Standard Duty Drill 5r Signal 


Electric of Menominee. Its maker tells you . . “an abundance of VHD I 
power is built into this compact unit". . and, '* it assures depend- OL. Ea Gaan 


> 


able service"! The secret of SIGNAL's success is their insistence 
upon only the finest components. For instance, their Fractional 
Horsepower Gearing is by G.S. Their specifications demand 
special alloy, heat treated steels and extreme mechanical pre- illustrating and describing 
cision. Quality must be uniform . . rejects are intolerable! Here G.S. facilities, Small Gear 
again, G.S. better Gearing pays off in the kind of service and satis- 
faction that means so much to our customer's sales and profits 


Sine 


Free new 6-page folder 


ing ond applications, to 


gether with handy charts 
Whether your production is civilian or defense, you too can 
benefit by using our superior skills and facilities. Decide now to 
delegate the responsibility for Small Gearing to the well trained 
G.S. staff. Will you call on us for service SOON ? 


BAIR Specialties, Inc. 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


MEMBER OF 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


Will you ask for it on com- 


pany stationery, please? 


UWRGEST EXCLUSIVE MANUEACTURERS OF FRACTIONAL HORSEPOWER GEARS 





Announcing... ANOTHER 
REMARKABLE BLACKHAWK 
HYDRAULIC POWER PUMP 


* 
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ADAPTABLE to an infinite variety 
of loads and speeds! 


For the finest in modern power pumps, you'll want 
the new Blackhawk P-237. Here's a 6-piston, wobble 
plate design with a 15 hp maximum intermittent 
capacity. 

As for economy — you pay no premium for the 
advantages offered by the P-237. Compactness and 
over-all efficiency spell important design savings for 


your equipment. And operating and maintenance costs 
go down. 


Performance? For example, you can deliver 3 gpm 
at 1350 rpm and 6000 psi . . . witb only 11.65 bp input. 
And long life at unsurpassed efficiencies is assured 
by husky anti-friction bearings. You'll want full facts 
on these and many other features. 


ALREADY SUCCESSFULLY APPLIED 


P.237 Blackhawk 

mps make up the "hydraulic heart" 

this famous Bucyrus-Erie ‘‘Hydro- 

ane Blackhawk valves give finger- 

control of boom, horst line, clam- 
jaws and outriggers 


bank of three 


Two P-237 Pumps (along with Black- 
hawk control valves) are used on this 
100-ton G. T. Bynum Co. oil field pipe 
Straightener for pipe up to 16 in 


on rugged equipment of 
leading manufacturers 


Following are typical installations of the P-237 Pump: 
Cranes Snow Plows 
Bulldozers 


Loaders 


Mining Machinery 
Hydraulic Presses 
Trench Diggers 
Scrapers 

Road Graders 
Dump Trucks 


Materials Handling Equipment 
Test Stands 

Farm Implements 

Tractors 
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MOBILIZATION NOTE: YOU ARE INVITED 


If you are producing or quoting on a DE , to write for Bulletin 3-B 
FENSE PROJECT requiring hydraulic on Blackhawk "Hydrau- 

4 lic Pumps, Rams and 
Valves” as well as for 
Bulletin 2-P on the new 


components — remember Blackhawk is a 


veteran in meeung government specifica- 


tions . . . will fulfill complete responsibil- P-237 Power Pump. 
ity for you — including cost analysis and F E Blackhawk Mfg. Co., 
engineering development if needed. This 5306 W. Rogers, Mil- 
experience is at your service waukee 1, Wis. 


PIONEER SPECIALISTS IN HIGH-PRESSURE HYDRAULICS FOR 25 YEARS 
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IGHTENIN( he b on [ roduction costs? [hen l'ubing In some Cases, manufacturing costs are 


be sure t ou don’t have too much of vour less than identical products machined from 
floor as scrap It’s it yar stock 
necessar\ servi engineers 


Get 


Iraw upon the priceless 


idvanta 


lube Company — world's 


of tubular steel products. 


FREE BOOKLET 


Tells vou how to cut production time 
production costs, and make better parts 
in the bargain. Write to National Tube 
some, | Company, Frick Building, Pittsburgh 


i 9 Pe 
camless Ste 19, Pennsylvania. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA 


TUBING SPECIALTIES DIVISION 
COLUMBIA STEE MPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


(fS Sh 
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MOTOR CLEANING 


. . INSPECTION... OVERHAUL! 


H™ S A MOTOR that actually blows 
itself clean! Dirt is carried away 
by cooling air blown over the ribbed cast 
iron frame and bearing housings of this 
new Allis-Chalmers tefc motor 

Dirt can ild up to cause overheat- 
ing. Concealed air passages and pockets 
have been eliminated. Even oily dirt that 
sticks can simply be wiped or blown off. 

And this means savings! Maintenance 
costs are traditionally low on totally-en- 
But they're 
lower than ever before on the new Allis- 


Chalmers Type APZ tefc motor. 


Rigid Construction 
The frame is cast iron which has high 


closed, fan-cooled motors 


resistance against corrosion and distor- 
tion. Bearings are pre-lubricated at the 
factory and should need no attention for 
years. Tapped holes with pipe plugs to 
permit regreasing and to provide grease 
relief are standard equipment. 

Get All The Facts 
The new Allis-Chalmers Type APZ total- 
ly-enclosed, fan-cooled motor is built in 
all NEMA standard frame sizes from 
224* to 505. Also in explosion-proof 
type. Your A-C Authorized Distributor 
or District Office has complete informa- 
tion. Call today, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bul- 
letin 51B722 . A-3426 


Texrope ond Vori-Pitch ore Allis-Cholmers trodemorks, 


ALLIS-CHALMERS ^^ 


1951 
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Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Deolers, 
Certified Service Shops and Soles Offices 
throughout the country 


à CONTROL — Manuel, 
magnetic and combina 
fion starters; push but- 
ton stations ond compo- 
nents for complete con- 
tro! systems 


TEXROPE — Belts in 
oll sizes and sections, 
standord ond Vori- 
Pitch sheaves, speed 
chongers. 


PUMPS — Integral 
motor ond coupled 
types from % in. 
to 72 in. dischorge 
and up 


*Similar design non-ven- 
tilated motors Type APK, 
also available in frames 
203 to 224 inclusive, 
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Left— Ross & Company 20 Ton 
Hydraulic Press for Shop — Tool 
Room or Production Line 


Right — The double act- 
ing Meehanite Ram Cyl- 
inder, honed to a mirror 
finish, is the heart of the 
hydraulic pump system. 


Ross & Company, Chicago, Illinois, manufacturers of the 20-ton Take YOUR Casting Problem To A 
hydraulic press illustrated, fully guarantee their product “against MEEHANITE FOUNDRY 
failure due to workmanship or material for six months after 

date of sale.” As an important component of this unit they 

specify only Meehanite cylinders which must be honed to a mir- 

ror finish. The versatility and accuracy of the action of the 

hydraulic pump is largely dependent upon the cylinder and its 


flawless, long wearing surface. 


Only through rigid control of the metal structure can the 
needed engineering characteristics for a part of this type be ob- 
tained regularly and consistently. The Meehanite production 
processes provide these controls with the result that to designers, 
engineers and production executives throughout industry, 
Meehanite castings are synonymous with better properties, uni- 
formity, dependability:—in a simple word QUALITY. 

Write for our 25th Anniversary booklet “25 Years of Proof 
in Service.” 


‘ 9/ Bonita i IB 


€ 
R 0 C H E L L E, N. Y. **This odvertisement sponsored by foundries listed above.'* 
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Choose Rivett Air Cylinders 


The importance of smooth, steady cylinder performance 
cannot be over-emphasized in today’s production. Only too 
often a whole line is slowed down, or stopped altogether 
because of a faulty cylinder. 

You can rely on Rivett air cylinders to provide dependable 
service. Study the construction features shown below. They 


represent many years of practical cvlinder design — and are the 


vasis On which thousands of satistied customers have 
I irchased. Rivett. 

Recommended for pressures up to 150 P.S.I., Rivett air 
cylinders are available in 7 standard mountings; in 9 bore 
diameters, in any length stroke up to 96”, single 
or double-end rods, with internal or external thread, and 
cushioned rod end, blind end, or both. Special covers 
supplied. Send today for Catalog Section 55. 


Self-adjusting composition cup packing. Keeper ring construction 


Large pipe connections rotatable Heavy duty piston eliminates tie rods. 
fo any position 


assembly. 
Self-adjusting composition 

rod packing. Axial holes 

through red bearing pro- 

vide for pressure disposal 

on packing members. Seal 

effect proportional to cylin- 

der pressure. 


Ample bronze rod guide. 
Rod bearing provided in 


Heavy-duty alloy 
area exposed to lubrication. 


covers, bored to fit 
a turned diameter 
on tube. 

Piston rod and ossem- 


Over-size, ground ond polished ly fray esevred. 


alloy piston rod. 


SEVEN STANDARD MOUNTINGS 


E a 


Clevis Robbet Center-Line Foot Blind End Flonge Trunnion Rod End Flange 


RIVETT LATHE & GRINDER, Inc. © Dept. PE-12 Brighton 35, Boston, Massachusetts 


furnishes a complete power package 


VALVES e CYLINDERS è POWER UNITS 
Air ond Hydraulic 


o es All sizes and types 
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DIE CASTING 


prevents 


"profit 
corrosion" 


Nothing is so detrimental to profitable 
production as waste of time and material 

That's why you can benefit by giving serious 

thought to die casting, for die casting is industry's 
high-speed, cost-cutting method — promoting 
economy from start to finish on any production 
ob. 
; Take for example, this temperature and 
humidity measuring instrument, used by the U.S 
Navy to maintain non-corrosive atmospheric con- 
ditions aboard mothballed ships: Definite sav- 
ings are realized by die casting the housing, 
because die casting produces this component 
instantly—and with maximum economy of met- 
al. Not only are costs held down, but a superior 
product is obtained—strong, light, good looking, 
and adaptable to any type of finish. 

Says The Instruments Corporation: “This 
Mount Vernon casting has proved itself to be 
the most satisfactory as well as the most eco- 
nomical housing that could be produced for the 
purpose. We consider it amply fulfills the 
Navy’s rigid requirements.” 


OLE LAM EF hich 


Whenever you need a part or product 
made, therefore, don't forget die casting. Let us 
know your problems; send us your specifications 
We've steered numerous manufacturers to high- 
output, low-cost production... shown them how 
to prevent time waste and material waste from 
eating into their profits 


MT. VERNON 


DIE CASTING CORP. 


MT VERNON NEW YORK 
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DYNARATIC 


WATER-COOLED 


POWER 
COUPLINGS 


WIDE SPEED RANGE 
INSTANTANEOUS RESPONSE 
ACCURATE SPEED CONTROL 
STEPLESS SPEED ADJUSTMENT 
SMOOTH TORQUE TRANSMISSION 
TOTALLY ENCLOSED 
SIMPLE QUIET 
Model 8W Dynamatic Water-Cooled Coupling used to obtain adjustable — — 


speed from 200 HP, 720 RPM synchronous motor to drive a Plasticator carry- 
ing rubber from a Banbury Mixer in the plant of a large tire manufacturer. 


Provide Adjustable Speed Drive 
with any AC Motor 


The Dynamatic Coupling transmits rotation from a driving to a driven 
member without mechanical contact—with stepless adjustable control and 
with almost instantaneous response. It is a simple and effective method of 
providing adjustable speed from a constant speed source (or vice versa) 
with full-torque starts. The addition of an eddy-current brake will pro- 
vide smooth controlled deceleration. 

Effective water-in-the-gap cooling makes possible large capacity in 
small space, and the construction provides complete protection of the in- 
terior of the coupling against atmospheric impurities. 

A standard range of sizes of Dynamatic Water-Cooled Couplings is 
available for transmitting torques of 50 pounds feet up to approximately 
5,000 pounds feet. Many other sizes up to and including single units for 
handling 200,000 pounds feet of torque are in service and units of larger 
capacity can be built to order. 


Write for Illustrated Bulletin WC-1 
à 


DYNAMATI(, CORPORATION - zzzzz: 


Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Dynamometers Oil Well Draw-Works Brakes *  Adiustable-Speed Couplings : Eddy-Current Brakes 


Ajusto-Spedes " Shovel Clutches - Press Drives , Lift Truck Clutches Electronic Controls 
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An example of TRANSFER MOTION 
... in which motion is transmitted 
from one point to another by an elec- 
trical impulse, operating a solenoid. 


If it needs to behave like a latch, a lock, or a linkage... 
we can create it...mass produce it...WITH STAMPINGS! 


fa mR | —— 
Pm f You may want a of motion-mechanisms. We can design simi- 


- "e, 
—~ g ~ i ‘ É 
pS : motion device that lar mechanisms to operate either electrically 
~ S 7S can be operated or manually— or both. 
electrically —or Furthermore, by employing modern 
manually. We de- mass-production and machine assembly 
techniques, we can 


make such motion de- 


sign and produce both. 
The ‘‘motion” illustrated above is one in 


which our research and engineering ingenuity vices with stampings 


À 
have been applied in the development of a ...to keep the cost ^, ES P 
mechanism designed for electrical operation a 


unusually low. 
of an automobile door— for General Motors’ For further informa- 


experimental Le Sabre car. Just as Le Sabre tion about our facili- 
represents forward-looking automotive de- ties, write for a copy 
sign, so does Standard Products engineering of our booklet, ‘‘We 


} 


‘look ahead” in the design of special types Make Motions”. 


DEPT. D, GENERAL OFFICES: 2130 WEST 110 STREET e CLEVELAND 2, OHIO 
9UPERIOR PRODUCT DETROIT SALES OFFICE: 316 FISHER BUILDING, DETROIT 2, MICHIGAN 


WE MAKE MOTIONS 


e 
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By an ingenious method devised by Houghton engineers, 
durable leather is thoroughly impregnated with tough, 
"springy" synthetic rubber. 
Although limited in supply at present, due to allocations 
of raw materials, this new development is definitely the 
packing of tomorrow, combining the outstanding bene- 
fits of both leather and rubber. 
Advantages LEATHER Offers : 
@ Low coefficient of friction 
€ Longer life 
@ High resistance to abrasion, 
extrusion and cold vulcanizing 
Benefits RUBBER Provides : 
€ Períect Seal 
€ Resistance to heat, oils, solvents 
€ Exceptional pliability 
€ Ease of installation 

Houghton VIM +1243 Leather Packings—already in use 
for several years—are performance-proved! They are 
supplied in "V" and Cup Types, on rated orders, in 


standard sizes only. For full details, write E. F. Houghton 
& Co., Philadelphia 33, Pa. 


e+» products of 


Ready to give you 
on-the-job service... 
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How to replace hinge 
pins and cotter pins 
with 
ROLLPIN 


self-locking fasteners 


Rollpin replaces hinge pin for faster assembly of hinges. Inexpensively 
and simply driven in place, it cuts assembly costs. Constant spring 
tension holds Rollpin firm against vibration on heavy-duty automobile 
door hinges—on lightweight sheet metal hinges for meter or instru- 
ment panel covers. 


TRY THE ROLLPIN WAY INSTEAD . . . Rollpins offer many advantages as 
pivot and clevis pins for linkages or yoke assemblies. Heat-treated to pro- 
vide excellent fatigue resistance and wear characteristics, Rollpins fit flush, 
grip firmly in the outer or inner members, depending on your design require- 
ments, and are simply, inexpensively pressed in place. They are faster to 
install than cotter pins or safety wire . . . straight edges protect workers’ 
fingers and clothing. Rollpins are readily removed with a punch .. . can be 
used again and again . . . assure simplified maintenance. 


ews < Ir ets 


Once you test their effectiveness you'll want the secure, vibration-proof 
fastening of Rollpins in your products. Write now for a sample package and 


full details. Elastic Stop Nut Corporation of America, 2330 Vauxhall Road, 
Union, N. J. 


A "PRODUCT OF 


v, { 
ELASTIC STOP NUT CORPORATION OF AMERICA \ ( 


E 
GET YOUR FREE TRIAL ASSORTMENT OF ROLLPINS A 


E m 


Elastic Stop Nut Corporation of America HERE'$ HOW ROLLPINS PROVIDE 
2330 Vauxhall Road, Union, N. J. 4 A VIBRATION-PROOF FIT 


Please send me fuil application date ond test samples Rollpins are easily pressed ir'o production 
A ia folla 1 drilled holes chamfered ends facilitate 
automatic or manual insertion. 

Rollpins compress os they are driven — 
base are self-retaining in production drilled 
holes—fit flush. Secondary hole-reaming or 

— I riveting operations are eliminated 
Constant spring tension against wolls of 
e hole lock Rol!pins permanently in place 
Address - until deliberately removed with a pin 
punch. Rollpins don't damage the hole and 


City Zone. State can be used again and again 
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Gears, bushings, coil, motor cover, pin 
timing motor 


BRIDGEPORT BRASS COMPANY 


_ COPPER ALLOY BULLETIN 


? 


P 
s 


ons and copper shading rings used in 400-cycle synchronous 
Courtesy Haydon Mfg. Co., Inc., 


Torrington, Conn 


Synchronous Timing Motor 
Designed for 400-Cycle Current 


The use of 400-cycle current by the 
military and industry for many types 
of servo mechanisms and in communi- 
cations systems brought about the de- 
sign and manufacture of the illustrated 
synchronous timing motor 

The motor is used in time delay re 
lays, elapsed time indicators, potenti 
ometer controls, and sequence, interval 
and repeat cycle timers. Many other 


mq 
SS i 


Courtesy Haydon 
Torrington, Cenn. 


Synchronous timing motor 


Mfg. Co., Inc., 


) I 
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special timers have been or are being 
developed to utilize this motor. 

Only frequency control is necessary 
to insure accurate timing since the 
motor is not affected by variations in 
temperature, altitude, supply voltage 
and load within the operational limits 
of the motor itself. 


Self-Starting Insured 


The motor is essentially two phase 
with two coils, cores and interlacing 
field pieces. To insure self-starting, a 
capacitor is put 1n series with one coil, 
thus giving this coil a leading flux effect. 


Copper Alloys Widely Used 


As in all electric motors, copper and 
copper-base alloys are widely used not 
only for their electrical characteristics 
but for corrosion resistance and ease of 
working or machining. 

The motor cover is cartridge brass 
(70% copper and 30% zinc) which 
can be readily worked, has good corro- 
sion resistance and a tensile strength 


5] 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


of 76,000 psi in the hard-drawn condi- 
tion. The cover is cupped, drawn and 
trimmed, then stamped with the com 
pany name and other information 
Since shading rings must have hizh 
electrical conductivity, electrolytic 
tough pitch copper 99.9% pure is used 
because of its 98-100° conductivity 


Self-Lubricating Bearings 

Rotor bearings are of graphite 
bronze, which was selected for its self 
lubricating properties. However, for 
the output bearing where long life and 
strength is demanded under compara 
tively heavy loads, commercial bronze 
is the choice. This alloy contains 89.5%; 
copper, 8.5% zine and 2% lead, which 
increases the machinability consider 
ably. Many standard gear combina 
tions are available to give varying out- 
put speeds depending on the timing 
involved 


Wheels of Clock Brass 

The wheels (gears) are made from 
clock brass (66% copper, 2% lead, and 
remainder zinc). The lead helps to 
eliminate burrs in machining the gear 
teeth and in blanking and piercing the 
wheels. Since the lead exists in the 
metal as small globules, some lubrica- 
tion is obtained as the lead is bur- 
nished over the surface of the teeth 
while in operation. 

Two alloys are used for the pinion 
gears depending on the load put on 
them. 

Free cutting brass rod (615 copper, 
3.4% lead and remainder zinc) per- 
mits clean drilling and machining of 
the pinions and gives long life under 
relatively light loads. When the loads 
are greater, a leaded phosphor bronze 


is utilized (7496 


New Publication Available 


“Bridgeport Alloys—Properties and 
Uses"—new 4-page folder designed 
to help the metalworking industry 
and other fields to distinguish be- 
tween copper 

— base alloys. Lists 
BRIDGEPORT ALLIYS 65 commonly 
Mummwm used Bridgeport 
alloys, their 

composition 

properties 

forms and typi- 

cal uses. Write 

to our Sales Pro- 

motion Service 





All the 
Coiled Strip 
You Need...WHEN 
You Need it... 

EOL ( 


COST! “af 


You will find it ever so much easier to have all 
these things when you install a Yoder Rotary 
Slitter. The sources of supply of mill-width stock 
are obviously much more numerous, prices per 
ton much lower, and deliveries much quicker than 
on slit-to-width strands. 


Not only that, but your stock becomes more flex- 
ible—goes farther—when mill-widths can in a few 
hours be slit to the desired widths in your own 
shop. Many fabricators have reduced inventories 
from 40 to 60% by investing in a Yoder slitter. 


Production planning becomes easier, too, when 
expected and unexpected needs for any width can 
be so quickly and easily met. 

Besides all these advantages, direct savings may 
range from $5.00 to $50.00 per ton, depending 
on widths, quantities and other factors. On require- 
ments as low as 1000 tons per year, a Yoder slitter 
often becomes a most profitable production tool. 
Get the facts! Send for 78-page book on the 
Economics as well as the Mechanics of doing 
your own slitting. 


THE YODER COMPANY . 5522 Walworth Avenue + Cleveland 2, Ohio 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 


* PIPE and TUBE MILLS-cold forming and.welding 
kiii auae E: 
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Specify The V-Belt Sheave 


which all industry likes best 


TRADE MARK Pot, No. 2269821 

Split hub is clamped to shaft. Heavier 
taper-bored rim slides easily over tapered 
hub—no key way obstruction on cone sur- 
face. Positive press fit on shaft. Large, 
long pull-up bolts also used as jack screws 
to remove rim. 


Here's a 26-word description of 
the V-belt sheave that is used more 
than any other.* 

Two parts for easy handling— 
separately or together. Split hub and 
taper-mated rim make mounting easy. 
No realignment problem — clamped 
hub stays put while changing rims. 

That's Worthington's QD— the 
original tapered cone-grip sheave 
that’s preferred by men who have 
to install or change sheaves. The 
QD is easy to get on, easy to get off, 


yet always tight on the shaft—tighter 


than any other sheave on the market. 
Hubs for every bore—lower inven- 
tory cost. 


For your machines, pick Wor- 
thington Multi-V-Drives with QD 
sheaves and Worthington-Goodyear 
EC Cord V-belts. 


Worthington’s complete line also 
includes FHP drives—QD Junior 
(quick-detachable) V- pulleys and 
many other styles. 


Send coupon for Bulletin V-1400- 
BTF, addressing our Harrison office. 


* [n addition to being one of the largest-selling sheaves, the popular Worthington 
QD design is licensed to many other sheave manufacturers. For your customer's 
protection, dimensions are standardized to permit interchangeability 


A D RR 


a 
THE GOOD RIGHT 2 


m. 


PUMPS 
centrifugal, pewer, rotary, steom 


HAND OF INDUSTRY 


POWER TRANSMISSION 
shoeves, V-belt:, vorieble speed drives 


AIR COMPRESSORS : 
weter-coeled, air-cooled 
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Worthington Pump and Machinery | 
Corporation 

Multi-V-Drive Sales Division 

Buffalo, New York 

Bulletin V-1400-B7F on 
Worthington Multi-V-Drives 


Send 


Company 


Address Zone 


State 


| 
I 
| 
I 
| 
| Name 
l 
I 
L 
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Long experience, coupled with most modern equip- 
ment, combined with quality materials go into each 
Ohio Gear and Ohio Speed Reducer. Every detail of 
product and workmanship is designed to insure 
accuracy, durability and smooth operation. 


The materials regularly used are those which have 
proved to be most satisfactory for general use under 
average working conditions. Type of gear, size and 
nature of application are some of the factors deter- 
mining the material selected for any given gear. 
Check for dimensional accuracy is made at each 
step of manufacture and rigid tests and inspections 
of the finished gear by experienced shopmen detect 
any inaccuracy and establish fidelity of specifications 
in every detail 


In the cutting of Ohio 
Gears and construction of 
Ohio Speed Reducers, the 
components have higher 
than average strength 


THE OHIO GEAR 
COMPANY 


ESTABLISHED 1915 


factors for long life, lower up-keep and operat- 
ing cost. 


Illustrated above are a few applications by large 
manufacturers who depend on Ohio Gear. 


1. Ohio Gear DPL Speed Reducer operating a paint booth 
turn-table in a large metal working plant 
2. Ohio DS Speed Reducer, 300 to 1 ratio, used in the drive 
of a machine which automatically welds both heads into 
the shell of a 55 gallon barrel. 
. Ohio Gear DHU Speed Reducer operating an overhead 
scrap conveyor belt in a large die casting plant 
. A PL2 Reducer, 40 to 1 ratio, operating the turn-table of a 
machine automatically welding automobile crankshaft 
vibration dampers 
. Series of Ohio Gear HS Speed Reducers operating con 
veyors in a California fruit packing plant. 
6. Detroit RotoGrate Indus- 
trial stoker using an Ohio 
SW DHH2 Speed Reducer as 
part of auxiliary equipment 


Consult your nearest distribu- 
tor or write us for complete 
information 


1325 EAST 179 STREET 
CLEVELAND 10, OHIO 
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eREATER ELECTRICAL AVAILABILITY yours witn 
TYPE “RA” RIGHT ANGLE 


£ 


MOTOR CONTROLS 





LT = 


SIZE 1, 

REMOTE 

CONTROL, 

Standord 3-PHASE, 
employing fourth pole 
holding contact. Note 
ouxiliory switches. 


NO OTHER STARTER PROVIDES THIS VERSATILITY 


Arrow-Hart's "RA", right angle, balanced mechanism with bellcrank Schematic pictures "RA" mechanism trip arm 
: x su that automatically energizes interlock switch. 
fulcrum assures simple and positive force to operate the A-H auxiliary 
switch or switches. JUST TWO SCREWS and a completely enclosed 


electrical holding interlock switch provide dependable operation of 





ELECTRICAL CONTROLS 


numerous interlocking device combinations or signal lights. Men con- 
fronted with adding more circuits to serve more needs in restricted 
space have accepted and are benefiting from the many outstanding 
features of the A-H Type "RA" line of motor controls. 3uy an Arrow- 
Hart starter today and see for yourself. 


BUY WITH CONFIDENCE PROFIT BY PERFORMANCE 


THE ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD, CONN., U. S. A. 


ESTABLISHED IN 1890 





-GREATER SAVINGS mrm: 


WITH (Ai) TYPE “RA” MAGNETIC STARTERS 


The Arrow-Hart motor control line is out front with an 
advanced design to provide industry with greater per- 
formance in smaller space. Adaptability is found in per- 
mitting the interlocking of numerous devices by means 
of a rugged and compact auxiliary switch. Another A-H 
exclusive, this utility switch is inserted from the top and 
requires but two screws for effective operation. The 
auxiliary is operated through contact with the oper- 
ating lever arm of the “RA” mechanism. All auxiliary 
switches mount easily and quickly 

in one position. 


THREE BASIC TYPES ci 


Available in standard with BLACK 
button (one normally open), with 
RED button (one normally closed), 
and with GREEN button (one norm- 
ally open and one normally closed). 
All auxiliary interlock switches are 
properly identified to aid in selec- 
tion and safe application. One 
BLACK button (normally open) switch 
is furnished as standard on most motor starters. 


TYPICAL INSTALLATION 


Pictured to the right is a typical application of A-H aux- 

iliary switches used in conjunction with an Arrow-Hart 

Size 3, 3-phase, 2-speed reconnected winding type of 

control. Note easy access to terminals and the big ad- Available as Starter Units 
vantages of straight-thru front wiring. Additional infor- or in NEMA Enclosure 
mation appears on the preceding page. OMERE PUN 


RA’ LINE A COMPLETE LINE 


The patented “RA” design is available in magnetic 
starters and contactors in Sizes 0, 1, 2, 3 and 4 as 
units for panel installation or in NEMA enclosure types 
I, IV, V, Vil and IX. The Explo-Safe line of explosion- 
proof housings features a Feraloy casting of new design 
at greatly reduced weight and bulk. There are “RA” 
controls to serve you best. 


ARROW-HART 


INDUSTRIAL CONTROL DIVISION 











The Tale 
of the Tougher 


Rugged enough to is just one of the many alert manufacturers who 
take all the use—o are making increasing use of Fiberglas-rein- 
abuse—vou and the forced plastics to make a host of civilian and 


weather can give it, military products, such as washing machine parts, 


7 


/ this attractive out- boats, fishing rods, aircraft components, and mil- 


door Meter Housing itary instrument Cases. 


is molded with a Fiberglast reinforcement. If you're looking for a unique new material 
A that combines high strength, with light weight... 
len times lighter than the concrete unit it re- i 


A that won't rot, rust, or absorb moisture... that is 
places, this housing protects costly utility meters 


adaptable to volume production . . . then Fiber- 
and regulators from the ravages of weather, water, 


Å I glas reinforcements are for vou. Write todav for 
and soil corrosion . . . helps them give better 


details: Owens-Corning Fiberglas Corporation, 
service with less maintenance. 


Reinforced Plastics Division, Dept. 807, 16 East 
Zenith Plastics Co., Gardena, Cal., the molder, 56th Street, New York 22, N. Y. 


"it's Plastic, reinforced with F1 " " P LAS fama 


FIBERGLAS IS IN YOUR LIFE... FOR GOOD! Sxe Coming Fosglan Corporation fo 


25 
‘ 


————— v cfs mode o r with Abr 
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get the most 
- your Linc Die Casting Dollar! 


OBTAIN COMPLEXITY OF SHAPE AT LOW COST > 


Whether that new product is destined for essential home front consumption or D x \ gen? 
for military use, investigate the cost-saving features of ZINC Die Castings for | gor 
the critical metal components. The fuze body and the delay housing of the well- yor" 
known hand grenade are excellent cases in point. cor! 
All during World War II the ZINC Die Castings pictured at the right below met 
the demands of unfailing performance in the “pineapples,” and now they again 
are specified for the same critical components of the grenades in current pro- 
duction 
Although complex in shape; these castings are produced at high speed in mul- 
tiple-cavity dies, with only one machining operation required on each piece prior 
to assembly—an internal thread is machined in the fuze body and a hole is 
broached in the delay housing. Not only are all holes and recesses cored, but the 
external threads on the delay housing also are obtained in the casting operation GET DESIGN INFORMATION 
By any other means of production more parts would be required, or secondary 
operations would be excessive Any die casting company will be glad to 
help you in adapting the design of a part 
-— to its most economical production by the 
* die casting process. Also ask us—or your 
die caster—for a copy of “Designing for 
Die Casting” and other booklets cover- 
ing specific phases of ZINC Die Castings. 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL («45») ZINC 
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m the AAME ... product 


quality that never varies . . . that's the 
secret of Aeroquip's leadership. Nothing 
is spared in time, money and effort to 
obtain the newest, most accurate inspec- 
tion equipment to assure the Aeroquip 
standard, highest in the industry. That 
is why Aeroquip Products are "Always 
First" in quality. 

Flexible Hose Lines 

e Detachable, Reusable Fittings 

* Self-Sealing Couplings 

* Breakaway Couplings 


roquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF. * DAYTON, OHIO * HAGERSTOWN, MD. 


* KIGH POINT, N.C. » MIAMI SPRINGS, FLA, 
MINNEAPOLIS, MINN, e PORTLAND, ORE. e WICHITA, KAN. * TORONTO, CANADA 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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Standard Steel Works 
Forged Pinion Blank 


y 





E 


- 

Machined Pinion, 
ready for instal- 
lation. 

Reduction Gear 

Standard Steel Pinion 

Blanks have the nec- 

essary uniformity and 

high physical prop- 

erties for applications 

like this. 


— BALDWIN 


— x 


operators cut their teeth on 


STANDARD STEEL WORK 
forged pinion blanks 


The high cost of machining a stub axle pinion 
like this makes it imperative to start with a blank 
that is free from flaws and completely uniform 
in structure. 

That's why these Standard Steel Works blanks 
are made with such particular care. They start 
with steel produced in Standard's own open 
hearth furnaces, where the most rigid control of 
analysis can be consistently maintained. Forging, 
on one of the battery of presses or hammers, 
develops superior physical properties, and refines 


> 
the grain structure. Heat treating in special fur- 


naces relieves strains, and adds an important 
plus to service qualities. Close dimensional tol- 
erances reduce machining time and waste. 

It is always well to remember that a gear can’t 
be any better than the blank . . . and that getting 
a better blank is the surest way to assure mini- 
mum machining and maximum service. You'll 
find Standard an ideal supplier: big enough to 
handle the most particular jobs, small enough 
to make every job a matter of personal concern. 


ALSO... 


FORGED WELDLESS RINGS 
FOR RING GEARS 


Uniform structure permits pre- 
cision machining, assures uni- 
form strength. No welded areas 
to affect tooth physical proper- 
ties or finish. 


NOTIC E: DESIGN AND PURCHASING DEPARTMENTS — Standard is equipped to supply pinion 


blanks in any size that can be worked under a hammer . . 


. weldiess rings up to 12 feet diameter .. 


FORGED BLANKS 
FOR GEARS 


Pressed die forgings for gear 
blanks provide the strength, 
toughness needed in heavy duty 
service. Conformity to design 
tolerances saves machining 


. and pressed 


die forgings up to 50 inches diameter. Make a note to let us quote on your requirements, 


STANDARDIZE ON STANDARD for 


<< a s, 
GEAR BLANKS, (5, yć) STEEL CASTINGS, <> \'|) FORGINGS, 
` Fire. 


WELDLESS RINGS, c2 © FLANGES 
STANDARD STEEL WORKS DIVISION 


Burnham, Mifflin County, Pennsylvania 


-LIMA -HAMILTON 





35 ton "Hy-Power'" Riveter attaching brake backing 
plate assembly to rear axle housing with cold rivets. 


...0n assembly costs 


Yes, you can really put a "squeeze play" on assembly and produc- 
tion costs with a Hannifin silent-squeeze "Hy-Power" Riveter. It 
can take over your riveting operations—and many types of pressing, 
punching, forming and bending jobs—do them silently with push- 
button ease and efficiency that up production, reduce cost. One man handles this 50-ton "Hy-Power" 
Heart of the "Hy-Power" hydraulic system is the unique '"Hy- Riveter with effortless ease in working 
Power" Generator—a combination of motor, pump, oil reservoir, on railroad car underframes. 
control valves and high pressure intensifier assembled as a compact, 
self-contained unit. 
It powers the "Hy-Power" Riveter—the work tool that silently 
forms cold rivets at the touch of a button. 
For a thorough discussion of how "Hy-Power"' equipment can be 
utilized best in your plant, ask to have a Hannifin field engineer 
arrange an appointment with you. 
Also, WRITE FOR YOUR COPY OF BULLETIN 150—Hy- 
Power Hydraulics Hannifin Corporation, 1125 S. Kilbourn Avenue, 
Chicago 24, Illinois. 


A stationary "Hy-Power" Riveter joins hub 


do ALL you CAN do aided with and runner assembly of hydraulic couplings. 


1/08 IIELING 


Air Cylinders + Hydraulic Cylinders + Hydraulic Power Units + Hydraulic Presses + Pneumatic Presses » "Hy-Power" Units + Air Control Valves 
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YALE CAM LOCKS 


FOR YOUR METAL CABINETS 


CAPPED WITH STAINLESS STEEL 


r ENGINEERING 





DECEMBER 


It's the same 

fine lock 

with the same 

fine quality name 
plus a new 
permanent surface! 


e It's better! But no more expensive — better 
looking, better engineered. It licks the problem 
of plating on die-casting through the use of 

a stainless steel scalp. 


This new idea—in the Yale line of cam locks 
gives you another good reason for specifying 
Yale for every metal cabinet job. For here 

is a long-lasting beauty treatment that will 

add to the attractiveness of your cabinet and, 

of course, give you Yale lock security. For 
detailed information write The Yale & Towne 
Manufacturing Co., Dept.S-2212,Stamford, Conn. 


YALE & TOWNE 


YALE ia a registered trade mark 





L4 
"| read PRODUCT ENGINEERING be- Desig ns 


cause, as a busy engineering execu- 
tive, | find it keeps me informed of 


what other industries are doing in 
modern methods and materials.” 
Says Mr. G. D. Simonds, ' 
n 


Chief Engineer, 
The Four Wheel Drive Auto Co. 
Clintonville, Wisconsin 


THE MEN WHO DESIGN 
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Heavy-Duty Trucks 


PRODUCT ENGINEERING 


Everywhere in your giant Original Equipment Market,* 


PRODUCT ENGINEERING sells the top men at “Design-Engineering Headquarters.” 


Sales-conscious advertisers of parts, materials, components and finishes long 
ago put these two facts profitably together: by far their biggest, and fastest- 
growing, market is the giant Original Equipment Market . . . and in selling to 
this market there is no substitute for the proved sales power of Propuct 
ENGINEERING. 

Result? Manufacturers of original equipment place more advertising pages, 
and invest more advertising dollars, in Propuct ENGINEERING than in any other 
magazine . . . and do so year after year. The facts will show you why their 
investment in PRODUCT ENGINEERING pays off... in increased acceptance for 
their products ... where such acceptance does most to build bigger sales, at 
lower 4 ost 

Edited exclusively for the engineers who design every new machine, appli- 
ance, or other engineered product . . . this is the only design magazine these 
basic buyers of original quipment voluntarily seek, and pay to read. And 
because they can get from no other source the job help this magazine provides 

. over 18,000 top men in industry’s Design-Engineering Headquarters are 
Propuct ENGINEERING subscribers . . . self-elected readers . .. and improvement- 
conscious shoppers in its advertising pages. 

Get all the facts about Propuct ENGINEERING ... and you'll know why con- 
centrated advertising in its pages is one of the soundest investments you can 
make this year, next year, and every year. 


—— A McGraw-Hill Publication 
JD ODO 0 [ 0 McGraw-Hill Building, New York 18 

/r3 (rJ D DISTRICT OFFICES: Atlanta 3 * Boston 16 © Chicago I1 © Cincin 
ENGINEERING 


mai 8 * Cleveland 15 * Dallas | * Detroit 26 * Los Angeles 17 
Mew York 18 * Philodelphia 3 * Pittsburgh 22 * San Francisco 4 


PRODUCT ENGINEERING CARRIES MORE ORIGINAL EQUIPMENT* 
ADVERTISING THAN ANY OTHER MAGAZINE IN THE WORLD! 


"When your parts, materials, compo- biggest soles opportunity. And adver- 
nents or finishes are selected by product- — tisers place more advertising pages, and 
design engineers for incorporation in invest more advertising dollars, in 
new machinery, equipment or appliances PRODUCT ENGINEERING than in any 
... they are specified as Original Equip- other design magazine in the world be- 
ment. The Original Equipment Market is cause they know PRODUCT ENGINEER- 
the big-volume, repeat-order market ING gives them top coverage of the 
which offers any supplier of parts, mate- Original Equipment Market's basic buy- 
rials, components or finishes industry's ers at lowest tost. 


AMERICA'S NEW PRODUCTS READ PRODUCT ENGINEERING 
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WASHINGTON STEEL CORPORATION 


WASHINGTON, PENNSYLVANIA PHONE: WASHINGTON 5900 


JOHN C. RICHARDS 


GENERAL MANAGER OF SALES 


YOU CAN STILL PRODUCE STAINLESS STEEL PRODUCTS 


TYPE 430 IS STAINLESS STEEL 


Type 430 (straight-chrome) enables many fabricators to continue 
production of stainless products, by consideration of its fabricat- 


ing qualities and physical and chemical properties. 


HAVE YOU EXPLORED THE POSSIBILITIES OF MICROROLD TYPE 430 SHEETS? 


MicroRold Type 430 offers the same fabricating advantages, such as 


micro-accurate thinness control, uniformity of gauge, increased 
product yield, longer die wear and excellent surface conditions, 


characterized by the MicroRold trade name. 


Our warehouse distributors are available to assist you in solving 
application and supply problems. Write for the name of the 


MicroRold distributors in your area. 


truly, 


WASHINGTON STEEL CORPORATION 


get 1 


LÀ John C. Richards, 
General Manager of Sales 
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AVAILABILITY 
AND TRENDS 


TRENDS IN STEEL The trend toward more sheet and strip steel does not signal the end of 
the steel shortage. The supply is likely to dry up again. Sheet and strip 
are easy to get now because the government has allowed mills to go on 
producing light, flat-rolled products without much hindrance. But orders 
have now been issued telling mills they must shift, where possible, from 
sheet to plate. This is because military and defense supporting industries 
need more plate. The orders will reduce sheet supply in January. 

Demand for structurals is easing at the mills. Important leaders in 
the steel industry insist this means the shortage will soon be over. But 
the lessened demand stems from the government clamp-down on con- 
struction, which makes it impossible to judge the underlying situation. 
In the meantime, structural shapes remain scarce and mobilization chiefs 
see nothing but a continued shortage well into 1952. Optimists among 
allocaters say the supply will ease somewhat the latter part of next year. 


ALLOY AND TOOL The trickle of aircraft quality alloy steels which has been going into 
STEELS non-military uses has been stopped. NPA ordered distributors to sell 
no more of them except for military or AEC purposes. At the same time, 
it ordered steel mills to supply distributors, beginning January 1, with 
a minimum of 100 percent of tonnages shipped in the base period, April 
1, 1951, toJune30, 1951. This will increase the supply in distributors' 
stocks, but it will be available only on orders certified to be for aircraft, 
guided missiles, airborne equipment, or the atomic energy commissions. 
Tool steels remain a bright spot. NPA is being urged to remove re- 
strictions on its use because of adequate supply. The 40,000 tons being 
produced quarterly seem to be ample for any foreseeable demand. 


VITAL METAL The stockpile and other defense needs at least will get a shot-in-the- 
OUTPUT arm from an increase in production of cobalt, nickel and copper assured 
under an agreement reached by the Defense Materials Procurement Agen- 
cy and the National Lead Company. Through government financing the 
company expects to have a new plant in operation within 18 months. It 
will produce these metals at an average annual rate of 1, 386, 000 pounds 
of cobalt, 1,852,200 pounds of nickel and 1,417,500 pounds of copper. 
As far as any increased availability of these materials for non-defense 
purposes is concerned, the outlook is dark. Disarmament seems to be 
the only hope and such a possibility is remote. 


HELP FOR This seems to be open season for contracts between the government 
ALUMINUM. and materials producers. Users of basic aluminum pig and ingot are now 
assured ofa plentiful supply of the light metal for years to come, under 
terms of precedent-setting contracts between Aluminum Company of 
America and the General Services Administration of the U.S. government. 
The contract provides that the government will have first call for five 
years on the aluminum output of the new smelting plant being built by 
ALCOA at Rockdale, Texas. When monthly government requirements 
take less than two-thirds of the metal produced, the remainder, up to the 
two-thirds total, will be made available to other users of aluminum in the 
form of pig or ingot during the five year period. 


(Continued on page 121) 
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Hanna Unitite Valves are designed and 
built to give long, trouble-free service as 
hand-operated cylinder control valves. They 
are quick-acting, packless and permanently 
tight. Except for periodic lubrication, they 
require no maintenance: (Laboratory tests 
have shown maintenance-free operation 
for 10 to 15 million cycles! 

They may be used for 3-way or 4-way 
operation for alr. oll or water pressures 
up to 250 p.s.i., and are available in 
three mounting styles standard. 


column and manifold 
Hanna Valve Catalog No. 254 


s full information on the complete 
of Hanna Volves for oll circuit 


rements 


1763 Elston Avenue, Chicago 22, Illinois 
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At the conclusion of the five year term, such pig and ingot customers 
will continue to have first call on 25 percent of ALCOA's Rockdale pro- 
luction for an additional fifteen years. The remaining aluminum produced 
by the new expanded facilities will be made available to the market in the 
form of semi-fabricated and fabricated products. 

Similar agreements were recently reached by ALCOA and GSA concern- 
ing the aluminum output of the company's new smelting facilities now be- 
ing built at Wenatchee, Washington, and of two additional smelting lines 
currently being built at Point Comfort, Texas. 

The metal being made available under this program by the aluminum 
industry to pig and ingot customers in future years will amount to con- 
siderably more tonnage annually than the maximum ever purchased by 
such users from American aluminum-production lines in the past. 


PLASTICS PICTURE The plastics picture has indicated a unique change for these times, 
UNIQUE according to Mr. Sollenberger of NPA. The materials shortages which 
previously existed appear to have been corrected by production increases, 
but there has arisen a softening of demands for plastic parts. It is pos- 
sible that the predicted brighter outlook for steel and aluminum has damp- 
ened the enthusiasm for plastics as substitute materials. 
Supply of polyethylene, now running far below demand, will be cut in 
February when one of the big producers shuts down to install new equip- 
ment. Output is now running a fourth greater than a year ago. Direct 
military is getting more than a third of the supply; a fourth is going for 
essential civilian uses like covering wire and cable. The free market 
is getting twenty-two percent of output. Chances are this will be in- 
creased between now and the February shut-down but not enough to end 
the shortage. The outlook is for relief late next year. 
Polyester resins, fluorinated ethylene polymers, and resorcinol res- 
ins are expected to remaintight because of anticipated military demands. 
Other plastics are in fairly good supply. Some polystyrene processors 
are reported to be turning down offers of materials. 


COMPONENTS The outlook for components was improved by an increase of first quar- 

OUTLOOK ter materials allocations to the general components division of NPA. The 
increase puts the division backto the third quarter level, wiping out a cut 
imposed for the current quarter. It won't change the picture to one of 
plenty, however. Components shortages have the top mobilization plan- 
ners worried. They figure on scheduling components production in some 
lines, as they do now for types of steel. Unless more skill is shown than 
with these basic metals, components would be harder, not easier, to ob- 
tain during the shake-down period. 

Maintenance of distributors' stocks of components is a particular wor- 
ry. Onegroupin NPA wants to put distributors on a full allocation sys- 
tem. Their argument is that such an order is needed to keep normal 
trade channels full. Without one, they think the supply of components 
will dry up for everyone except producers of direct military goods. 


STANDARDIZATION Government-invoked standardization will sharply reduce the variety 
of components and standard parts. It will wipe some products off the 
market, if current plans are carried out. A return to conservation or- 
ders of World War II type is planned. Order L-278 of War II cut the 
number of pipe fittings from almost 39,000 to 3,600. Planners claim 
it saved3,500tons of alloy steel a year, 175 tons of chromium, 17 tons 
of molybdenum. They credit it with a ten percent increase of production 


by eliminating short runs. They have similar standardization orders 
under consideration at present. 
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on Globe Jet Target 


How SPEED NUTS "shot down" cost of assembly, 
saved time and ended vibration-loosening prob- 
lems on Globe Jet Powered aircraft targets. 


Speeds attained by the Globe KD2G-2 jet target are 
high enough to provide the realistic touch of actual 
This sleek craft 
is the result of over three years of development work 
by Globe Corporation, Aircraft Division, Joliet, 
Illinois, in cooperation with the Navy Department, 
Bureau of 


air-to-air or air-to-ship attacks 


Aeronautics 


Globe engineers had to plan assembly of the target 
with fasteners that could take intense vibration. Of 


secured by 
retainer ring 


all those tested, Tinnerman SPEED NUTS made the 
biggest hit. Not only did SPEED NUTS end vibration 
loosening problems, they also provided an average time- 
savings of 48 per application over other method 


Globe is justifiably proud of the jet target, one of 
the achievements that stands out in its 50th anni 
versary year. And Tinnerman is proud of its part 
in this success. Perhaps your company can use the 
valuable experience gained by Tinnerman on this 
and many other projects. Write for information 
on our comprehensive Fastening Analysis Service 
TINNERMAN PRODUCTS, INC., Dept. 12, Box 6688, 
Cleveland 1, Ohio. In Canada: Dominion Fasteners 
Limited, Hamilton. In Great Britain 
Aerocessories, Limited, Iretorest, Ww ales. 


Simmonds 


e SPEED NUTS 


Im: 
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Back Saving Power 


at the TEN 


AH AFTS on smooth running New Departure 


ball bearings eet maximum power right thru to 
where it is needed season after season without change 


and that is what tractor owners really appreciate. 


‘ower Take-off 
pump for 
John Deere 


engaged or 


In the John Deere Model R Diesel, New Departures 
and Hy 


operation 


on the independent clutch, power take-off and hy 


el 
ents to the 


draulie pump shafts assure back saving power at the 
Model R Diesel 


flick of a hand for raising, lowering, angling or driv- 


ing of attachments 
disengaged at will by 


New Departure. Division of General Motors Corp 
Bristol, Connecticut 


Mothing Rolas Like a Ball 


..- NEW DEPARTURE BALL BEARINGS - 





Fluid coupling in each of twelve spinning-frame drives con- 
tributes largely to smoothness in starting, simplicity of control 
and stepless speed variation to achieve optimum spinning rate. 


HABICHT 


IHE METHOD OF MATCHING 


coupling to a driven load has beer 
! inp ! 


issed, in principle, in a previous 
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Scoop tube 
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Fig. 1—Essential components of scoop-con- 
trol type coupling. Movement of control lever 
shifts position of scoop tube to vary output 
speed by changing volume of rotating oil. 
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Selection. Factors 


Fig. 2—Adjustability of scoop-type coupling simplifies setting of correct 
torque on a rolling mill when forming different gages of steel strip. 
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able I—Data Used in Selecting a Coupling for a Variable Speed Fan Drive 
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Fig. 3—Scoop-Control Coupling Selection Chart. Curves for each size coupling are based on selections having a 
minimum slip of three per cent with a variable torque load. Input power is determined from actual load power 
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peed reduction that does 
ed the maximum limits set by 
ibo onsiderations, this specifi re 
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Typical figures used in the selection 


of a coupling for a variable speed fan 


shown in Table I. The maximum 
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Heat load characteristics for constant and variable torque loads 











acts on a very reduced horsepower 
Actually a variable speed drive is the 
nost efficient means of regulating the 
output of a fan. As illustrated in 
Fig. 4, outlet dampers, inlet vanes and 
slip ring motors in combination with 
dampers require morc horsepower 
throughout the operating range 
The maximum heat load is the basis 
for oil cooler seletion. The figures 
in Table I indicate that the maximum 
heat load occurs at 65 percent speed 
ind amounts to about 17 percent of 
the full speed motor horsepower. To 
low for errors in static pressure in 
ic fan system, a heat load equal to 
| percent of motor horsepower Is 
illy used as a basis for the cooler 
tion on variable torque loads 
[he heat load characteristics of var 
le torque and constant torque loads 
are shown in Fig. 5. For a constant 
torque load, it is seen that the heat 
load is d rectly proportional to th« 


speed 


reduction. At 75 percent speed 
the heat load would be 25 percent ot 


he motor horsepower; at 50 percent 
1 


it would be 50 percent. There 


fore, the maximum desired speed re 
duction is the important factor in sc 
lecting the oil cooler for constant 


torque appli ations 
1 


| 
For either constant or variable 
torque, tabulated cooler selections arc 
wailable. These standard selections 
ire based on using 85 F water, a max 
mum oil temperature of 180 F and a 
maximum oil pressure drop through 

cooler of 10 psi. The selection 

the variable torque fan applica- 
tion above would be a shell and tube 
type oil cooler with a tube bundle 
14 in. long and 5 in. in diameter, and 
with 9 sq ft of surface. While water 
is usually used as the cooling medium, 
air-oil coolers are also available 

The basic factors influencing vari- 
able speed fluid drive selections are 
based on load characteristics rather 
than on the motor or fluid drive itself 
An analysis of all these factors is neces- 
sary if all requirements of a given ap- 
plication are to be met 


Attack on Post-College Slump of Engineers Is Planned 


DEVELOPMENT OF A [x progra Dean Hammond 
for combating "post college slump" in ollege sl >’ as the period when a 


lefined the post 


engineering was urged by P. Ham ollege gradu: in his first job, no 
nond, Dean Emeritu tat longe compulsion toward 
g State leg t ntal development because of the 
Engineer ncil for Profes il ifficult f making adjustments to 
Develo; t it l l 
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inl t } I ] 

empioymen which do 

need for centinuing 
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panel 
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a 


means to helping junior engineers to 
overcome this natural tendency to 
slough off in personal development 
after graduation. The council plans 
to spend $20,000 a year on a nation 
wide program of interesting local sec- 
tions of engineering societies in de 
veloping self-help programs in six 
areas of-in-service training, continued 
ollege education; community service, 
professional registration, self appraisal 
ind selected reading 
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Fig. t—Integrally reinforced aluminum panel 
(A) is illustrative of the structures on which 
test were run to determine mechanical proper- 
ties. These panels were obtained by slitting 
and flattening extruded tubular sections, (B) 


Integrally Stiffened 


Aluminum Extrusions 


Materials properties, including values for skin and flanges, of integrally stiffened 24S 
and 75S aluminum alloy extrusions. Test results on behavior of tubular and flattened sec- 


tions under column and bending loads. General comparison of data with design values. 


ROBERTO .CONTINI 


Structures Research 


Lockheed Aircraft Corporatior to estim 


extruded integrall | pat gnitud f residual stresses existi 

ALUMINUM SHEET, extruded with ' els manufactured. by the cynold n th trusions sawing along vari 
shaped stiffeners as an integral part Metals Company These panels were us planes, thus fre g individual 
f the section, is a relatively new type extruded as tubular sections, then s ss-section € nts from each other 
of construction. Present and potential lengthwise and flattened | nd observing any resultant bending 
applications extend not only to aircraft trates the two stages k 1s ndications were that 
structures | any other fields as The salient feature f the panels i | str if were not im 
well used in the tests are sut wized it portant th« «ception perhaps 

It is readily apparent that entirely Table I. Panels 1 to 3 were reasot f the flang f th itermost stiffen 
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different methods of production are ably flat without rough spots or kinks rs whi ppe ompres 


required to efficiently handle such ex The panels were essentially straig! on on the side toward the edge of 
| I 
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trusions. But perhaps of greater im- in the direction of the stiffeners the panel and in tension on the oth 
portance is the accumulation of design some residual curvature existed acros hese stresses may have been caused 


data that will aid in their more effi- the width. Surface flaws like scuff by localized forces applied during the 
cient utilization. Toward this end, the marks and blisters were apparent par straightening operations and may con 


structures research group of Lockheed ticularly on the surface opposite th vably affect adversely the lateral 


Aircraft conducted tests to determine — stiffeners: by reason of these flaws th stability of the flanges. The observa 
A ft cond i determin iffen by reason of these fl 
tension, compression, and elongation material was not considered by tl tions. made, however, were strictly 
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values of various alloys, heat-treats, manufacturer to be of commercial jualitative and not quantitative 
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ind cross sections, and to compare them quality. In addition, irregularities in r} rth pá which was 
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Fig. 2—The cross sectional shape of 
stiffeners of most panels showed some 
irregularity. This panel was flattened 
by a draw bench operation. 


Fig. 3—Bowing of lengthwise strips 
cut from 75$-78 panels indicated con- 
traction of the skin due to Poisson's 
ratio effect. The flattening operation 
on these panels apparently causes non- 
uniform stretching of the skin. 
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Table H! -Column Strength of 24S Extruded 
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Load Stress Type of Failure 
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able IV—Bending Test Results on Reinforced Extruded Aluminum Specimens 


| 
| Sect Itimat« Ultimate Ultimate f 

| l'est Modulu ~ “7 W, Ib Moment Comp. Stress Type of Failure 

Condition 


in > sketch M, in. Ib M/S, psi 


8 , 000 Lateral Instability of 


| 
f 7 7, 600 
Tension E Flanges 


Skin in 


| Skin in 
| Compression 


50. 800 3, 1 Skin Buckling 


Skin in 
l'ension 
Skin in 
| Comi ression 


11, 709! 69,700 Lateral Instability of 
Flanges 
11,8004 54, 200 Undetermined 


ne of stiffener flange 2—At centerline of skin 1—M WL/8 (L = 54 in.) 1—M = 1.07 (WL/8) 


thosc 


the 
intersection 


dropped 


PI 
rred near 


Column Tests 


StS. wer iade ol 
lengths | one to seven feet in onc 
foot intervals obtained from panels of 
4S alloy in the aged (24S-T8) con 

one eight-foot 
f 


ur-foot length 
unaged (24S-T4) 


hined 

| . [he specimens 

were tested between flat platens in a 

4 than (00,000 Ib. universal testing machine 

No. 6 m lud h flat Centering was done under load by 

ned). The same was true for cross- trial and error, until the upper-head 
erain elongation whenever the gage travel, measured by four ra gages 
h was confined between succes placed one at each corner of the plat 
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Bending Tests 


nding tests, two 


specimet 
tension 


ession on 


ited 
1 


Was 


1 these measuremen 
required, i.e., the shag ictor i } 
5 ' A tu lasmuc 
the Young's Modulus E, and t — 
3 travel could cover only the 
) percent secant yield stress | f 
: Nu i For 75S-T6 panels the 
chosen respectively as 20 (a sui ( i r : 
travel of the cross-head of the testing 


alue for aged 24S extrusion) 
E ; nachin measur 
105 psi (from ANC-5) and 60,900 p achine was measure 
i steel scale. In this manner 


1 
h tnr 


the 


fa test 
M n tests 
1 


e being an averag " 
mate measurement I e tot € REFERENCES 
tion at failure intain : dod 

Because of t athe a 1. Reynolds Metals Co., “Tbe Manu 
cue ur. o aM facturing Technique and Possible Uses of 
involved, 1t migh ^ Extruded Integrally  Stiffened Skin, 
ime correction Technical Conference held April 7, 1950 
nuila for t Dx moment 2. “Integrally Stiffened Structures, 
WL ‘8S wou be ne sary ı Paul Sandorff and G. W. Papen, Aeronau 
è í — A ^ tical Engineering Review, Feb., 1950 
3. “Description of Stress-Strain Curves 
by Three Parameters," Walter Ramberg 
and William R. Osgood, NACA Tech 
nical Notes No. 902, July, 1943 


the end-fixity coeffi 
tests of this type, thus show 


in analysis 


y stiffened 


onventional colun 
be applic 1 to integrall 
trusion as should be expect ] The 
between test points 
curves extends also into 
short range where failure occurred 
skin buckling or lateral instability 
the stiffener flanges (sometimes 
either accompanied or followed by 
olumn failure): this 

that, for the particular cross section 
tested, failures of the “crippling type 
al in the sense that they 
stresses at which column fail 

is about to occur anyway 


rious type of failure was ob- 
d in two of the long-column 
imens, namely: the five-foot and 
seven-foot lengths. These sp 
mens, instead of ll ir 
tion, as columns usually do, 


Fig. 4—Effect of slenderness ratio on load carrying ability of aluminum ex- 
Sinana aaia sa 1. trusions with i stiffeners. Values for C represent the end-fixity co- 
into s twisted paltern ; One x : efficient. Data is for Reynolds SK-501 cross section, 24S-T8 aluminum alloy. 


1 the skin 
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DESIGN FEATURES 


Supercharger Pneumatic actuator for 


Battery 
charger . 


Exciter 
generator 


n 


j 
Sed 


Main: generator 


THE ALL-SERVICE MODEL AS-616 locomotive is a Model 608A, s«ylinder, 625 rpm cle supercharged 
1,600 hp diesel-electric unit equipped with a traction motor — solid-injection diesel engine capable of developing its rated 
on each of its 6 axles. Normal axle loading is 54,167 Il output of 1,750 bhp up to 8,000 ft altitud The generator 


where greater weight is needed ballast can be added s direct connected and the traction motor blowers (no 
up to 62,500 Ib pe lk Driving power comes from a shown), exciter and battery charger are V-belt driven 
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Refinements in design and structural changes in the Baldwin-Wes*- 
inghouse AS-616 have increased its horsepower from 1,500 to 1,600 
and made it a better all-service locomotive with 23 percent more con- 
tinuous tractive effort. This 1,600 hp diesel-electric unit, the heaviest 
locomotive of its type in the field, is equipped with 6 traction motors 
to meet heavy-duty service where extremely high starting and running 
tractive efforts are required. 

Increased performance of the locomotive was partly due to impor- 
tant design changes in the diesel engine. The new bedplate is a welded 
steel structure fitted with heavy cast-steel, transverse webs to support 
the main bearings. Crankshaft is larger at main and crank journals 
with larger radius fillets to reduce stress concentration. Crank webs are 
thicker and connecting rods are heavier in cross section. Main and 
crank bearings are thin precision copper-lead type, which permit in. 
stalling the new crankshaft in older engines by a slight modification 
in machining. 

The electric transmission, with its fixed series-parallel motor con- 
nection, is a true torque converter, With this hook-up and the pneu- 
matic trottle, engine torque is converted to axle torque in gradually 
and uniformly increasing amounts so that acceleration is fast and 
smooth right up to the adhesion limit. The AS-616 provides 2,400 hp 
of dynamic braking capacity with maximum braking at 15.7 mph. 





Engine exhaust 


Tractive Effort of | 
AS 616 Diesel 
Electric Locomotive 


—— — Before redesign 
After redesign 


Tractive Effort, thousand pounds 








Speed, miles per 


LOCOMOTIVE TRACTIVE etfort curves THE SUPERCHARGER r 


show how the many improvements and changes I pc | lac hir 


in design add up rive greater horsepower 
'utput from the diesel and a 23 percent increa h ercharger wil 


n locomotive continuous tractive effort 
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PRODUCT DESIGNS 


Circuit 

breakers 

B” 
Generator 
field resistor 


Humping, 
rheostat 


Load 
regulator 


" 


Grooves 
around 


storage battle 


Exciting _ 
generator 


Wheel slip 
Pr Solenord 
' valve 
THE DESIGN of the heat-treated alloy pistons has 


een changed to provide additional cooling of the 
| 


. Cornpressed 
piston. crown l 


new pistons in orporate addi 
tional steel cooling coils cast into the crown. Oil 
inder pressure comes through the crankshaft, con 
necting rod and wrist pin to cooling-coil inlet 
After flowing through the piston the oil is dis 
charged directly from th oil out! t to the crank 


1S¢ 
C in l 


i I with this fixed series-parallel stat is connected in the generator exciter field circuit (upper 
TORQUE CONVERSIO l ] I ll t ted in the generat xciter field circuit (upp 

motor connection, engine torque is converted to axle torque left), and its setting determines the locomotive speed at 
lually and uniformly increasing amounts right Ip to the needed tractive effort. It has also found great favor 


the adhesion limit. Movement of the pneumatic throttle in regular service for starting heavy trains. In humping, 
eases a change in engine speed to give smooth even accel- the diesel engine is run at full speed to assure plenty of 
eration as the load regulator increases main generator field ooling air for the traction motors, and the rheostat adjust 


n grac 


strength. After engine speed and generator voltage reach ment regulates the locomotive speed at the tractive effort 
maximum, traction motor ld shunt ntactors operate desired 

1 I " r} . 
 utematically maintain full horsepower o e wide Wheel slip: to control wheel slip, a relay coil is bridged 
speed range across the midpoints of each pair of motor armatures and 


Field shor 4 when the unit is to be used in road a parallel resistor. When both motors pull together, po- 
Service wl ere [ | rsepower jutg it hi ( speeds t i across the relay coil IS ZCTO, but if a set of wheels 


is desired, control circuits can equipped t ide series motor’s counter emf will increase, the bridge bal 
held short-cir } } l 


ye field ance be upset ind current. flows through the relay 
on one motor | 


Hum] 


opens th 
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Motor fields 


LT 


Whee! s/p 
bridge circuit 
relay 


Dynamic 
broking 
resistor 


Field shunt 
“ resistors ~ 


Tee for 


test gage 
d 


Governor 
actuator 


Governor 
linkage and 
engine speed 
adjustment 


and actuates à 


pneumatic throttle line to engine governor to reduce the 
engine's speed until slipping stops. When this occurs 
bridge balance is edini relay is de-energized and the 
air valve permits the engine speed to return to that cor 
responding to throttle position 

Dynamic braking: in dynamic braking, circuit breakers 
are actuated to connect braking resistors across the traction 
motor armatures and to connect the motor fields across the 
main generator. Then with the generator field resistor 
included in the field circuit to limit main generator field 
current, and an addition resistance inserted in exciter field 
circuit, dynamic braking is controlled by manipulating the 
throttle to vary diesel-engine speed and generator voltage 
The heat generated in the braking resistors by the motors 
is dissipated by forced air from engine driven blowers 


exciter field circuit solenoid valve in the 
1 
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Phosphor Bronze Replaces Steel 


for TV Selector Spring 


Phosphor bronze has replaced steel as ma- 
terial for the spring used to maintain pressure 
on the ball of a TV channel selector detent 
mechanism. The ball seats in one of a series of 
detents in a plate and stops the tuning knob at 
each of the 13 channels. The previous flat 
steel spring, rectangular in shape, failed in 
fatigue near the selector shaft axis, usually 
after a few months of service. The new design 
can withstand over a million deformations, 
which corresponds to about 8 years of continu- 
ous usage. It is a result of cooperative efforts 
of The Eastern Specialty Co. of Philadelphia 
and The Riverside Metal Co. of Riverside, 
N. J. It is used by several TV manufacturers. 


REDESIG 


ular it 


NED SPRING is approximately cit 


ipe and has 


} 


1 kidney-shaped slot to 
Fh 
basis of tough 
ent of 


resses phosphor 
on the 
oeth 


king, forming and finishing 


NOZE 


'th, low friction 








RETAINER holds t 
the track 


retainer [ l Dali t rn [ 


> ball in aj 
lown 


lane parallel 


Pierced hole 


riveted 





PRODUCT DESIGNS 


Air compressor 


TYPE 50-A DRAW WORKS uses two of the new clutches 


triple roller chain. This rig is normally conside red for 
On on the hoisting drum which is driven at 


three drilling to depths of 5,000 to 6,000 ft. using 450 input 
lifferent high speeds. The the master clutch horsepower. The speed of the hoisting drum is controlled 
shaft that is driven direct ’ engine shafts by a by means of a pneumatically operated jaw clutch 


Oil Well Rigs Now Use Friction 


Effortless clutch operation free from 


all manual adjustments is now obtained 
on oil well drilling machinery manu 
factured by the Torrance, Calif., plant of 
the National Supply Company by means 
of the Ideal Dy-A-Flex Clutch. This is a 
constricting type clutch in which the 
friction shoes are moved radially inward 
by air pressure acting on a cylindrical, 
rubber diaphragm. The amount of 
torque transmitted varies in accordance 
with the air pressure which is controlled 
by a regulating type valve. 

Although designed specifically for oil 
well equipment, the Dy-A-Flex can Ix 
adapted for other uses. The loads im 
posed by the oil rigs, while peculiar in 
some respects, are similar to those of Sectior 
many other industrial machines. Vary- 
ing, heavy loads must be picked up FRI 


TION SHOE TORQUE which is controlled by regulating the air 


< 
smoothly and quickly, sometimes in one pressure is applied to the drum by the side plates by means of torque bars 


i iraa aa } r ue b dite 
minute cycles. Since auxiliary cooling extending through the shoes. Torque bars have a loose fit in the end plates 


: illowing sufficient. radial movement to apply and completely disengage 
is not practical for oil field work, the i . É PI t . gag 
shoes. Retrieving spring, aided by centrifugal force 


thi supplies force 


clutch must run continuously in the re ace between the shoes and 


brake and maintaining a sp 
leased position without overheating r circulatior 
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P. 2o lcs SÉ ul ^ aai 1 
EACH FRICTION SHOE is a self-contained assembly that includes a friction THREE SIZES now being used have 
block lining, torque bar and a retrieving spring. Principal elements are fin sh torque characteristics as shown above 
machined all over eliminating balancing and counter weights. Mounting of the Two or more years of service may be 


friction shoe is simplified by using one of the side plates as an adaptor ring. anticipated without maintenan 


Clutches That Need No Adjustments 


Holes for Ventilation 
torque bars channel and holes 


Driving end 
pate amram 


Retrieving 
spring 


. d OA ate beast 
FRICTION SHOE ASSEMBLIES can be removed indi ridged rings in the housing to seal the high-pressure 
lually and linings replaced without disassembly. Pas- chamber. Air space between the diaphr 1 
sages within the shoes match openings in both side plates housing is kept small in order to n 
1 i 


ind the 
de induced air cooling and to insulate the di- of flexing of the rubber and 

y friction block contact hanges im air pressure. Compr 
locks from riding on the clutch is supplied | mpr 


iphragm from the heat generated ! 
ving springs keep the b 
n flang 5 if¢ grippe { int 4 € the hoist 


t 1 
Diaphr 
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PRODUCT DESIGNS 


Gas Turbine for 


Portable Fire Pump 


lo reduce the size and weight of its portable fire 
pump, driven by a four cylinder, two cycle gasoline 
engine, the Navy Department requested proposals 
for a gas turbine powered unit. Basic ratings of the 
pump were unchanged; 500 gpm at 100 psig dis- 
charge pressure and 16 ft. suction lift. Other re- 
quirements were that the engine be hand started, 
use diesel fuel, have a wate rproof ignition system 
that operated without battery or external power. 

Solar Aircraft Company of San Diego, Calif., 
developed the unit shown, designated as Model 
[45, which uses the original pump with minor 
modifications. Its envelope dimensions are 26; in. 
long; 23} in. high; 23i in. wide. Dry weight, less 
fuel and tanks, is 165 pounds. Power requirement at 


rated conditions is 47 horsepower 


140) 


SEPARATE TURBINE and compressor rotors keep disk 
stresses v, restrict heat transfer to compressor ind permit 
m in selecting materials and in omponent Bin 


Blades of shaped to form 


ompressor and turbine rotors are 
inducer and exduc respe tively All engine be arings are 
tion type. The maximum speed of the turbine is 


PRODI 





Output beve/ gear 


Double row 


Main gear housing bal! bearing 


Accessory drive pinion 


Oil line 
assembly 


Oil fil! and 
dipstick plug 


Magnetic 
drain plug Oil sump housing 


É Fuel inlet 


zme holder 


Bellow s —~ 


Compressor 
scroll 
Oufler 


8 


8 


LOS PERA HOUR 


fut. FLOW 


lo a 50 » «0 a 5o $5 éc 
SHAFT HORSEPOWER 


COMBUSTION CHAMBER, located between compressor scroll out 
let and turbine inlet is elbow-shaped to conserve space. 
pressure loss compare favorably with can-type burners. Butterfly valve 
in compressor Outlet creates low velocity area during starting to facilitate 
ignition. An aircraft type spark plug located below skirt of combustion 
chamber starts the flame which is held inside the dome flame holder. 


FUEL FLOW and shaft horsepower rela 
Efficiency and tionship in 80 F. ambient temperature is 
shown above. Specific fuel consumption 
2.22 lb/hp-hr for these conditions. Ex 


haust temperature is held to 300-400 F. ! 


is 


y 
introducing water spray in exhaust nozzle 
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PRODUCT DESIGNS 


Hydraulically 


Driven Twister 
Uses Special 


Face Gears 


By driving the four gripping jaws 
from the face gear on the main drum, 
this hydraulically operated machine 
simultaneously twists the four elements 
of electric fan spiders within a toler- 
ance of plus or minus } degree. The 
angle of twist can be varied by means 
of adjusting bolts that contact a stop 
on the main drum, and from 300 to 
600 spiders per hour, ranging in size 
from those for 8 in. dia fans to those 
for 30 in. fans, can be handled by re- 
placing the interchangeable jaws 

Designed by the Torrington Manu 
facturing Company of Torrington, 
Conn., this machine replaces individual 
presses and dies that were required for 
each size of spider and for each angle 
of twist. Cost of labor, equipment and 


storage space has been cut considerably 


HYDRAULICALLY OPERATED 


Clomping r 


odi 2nd | ; da a 


OPERATOR PLACES SPIDER on holder and lowers main ram to 
hold it in place. Jaws move radially inward and grip the spider 
blades. Twisting is accomplished by rotating the spider about a 
vertical axis and simultaneously rotating each of its blades about 
the horizontal centerlines of the jaws. 

Pressure sensitive elements of hydraulic system distributes output 
of two-stage pump to control — ef operations. Depressing 
starting buttons energizes forward-valve coil and permits low pres- 
sure oil to lower the vertical ram. When ram stroke is completed, 


FACE GEAR TEETH are special form to permit jaws to 
nove radially for gripping and to rotate during twisting 
Adjusting bolts control the angle of twist by limiting the 
tion of the main cylinder to angles preset on the scale 
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| 
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| 
| 
| 
| 
| 
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| 
| 
| 
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| 
L 


Accummvulafors 


pressure builds up. At 200 psi, sequence valve #1 
opens, admitting oil to the four horizontal plungers and 
moving the plungers radialy inward. When pressure in 
low pressure system becomes 300 psi, sequence valve 
#2 actuates the clamping cylinders, causing the jaws to 
close on the spider. When all jaws are in position, 
limit switches admit high pressure oil to the vertical ram 
for stamping the company’s seal on the spider. When 
pressure reaches 1,000 psi, PS #1 energizes the valve 


Adjust for clamp 
pressure of /OO ps; 


coil of the twisting cylinder that rotates the main drum 
of the machine. When pressure reaches 800 psi, twist- 
ing has been completed and PS 3£2 energizes the return- 
valve coil. This vents the forward cycle system and 
returns all elements, except the twisting cylinder, to their 
original positions. Jaws release spider and move out- 
ward but are not rotated, to prevent untwisting the 
spider. Pressure in return builds up and returns twisting 
cylinder and jaws to normal. 


Foce geor segment 


DETAILS OI 


shown above 


JAWS for spiders of 24 in 
Hydraulically driven wedge ; 
jaw for losir 


when wedge is retracted 
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dia fans are 
ivots upper 
g action Spring force Keeps jaws Opel 


Jaws are readily interchangeable 


as units to accommodate 
lamping pressures can | 
segments werg it trom 


hangeable parts not in 
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Coating thickness, IO P in. 


Heat Treated Brittle 
Coating Increases Sensitivity 


Results from a five year research program show that the 


sensitivity of brittle coatings can be materially increased by heat-treatment, 


thus making them more adaptable for analysis of low-stressed areas. 
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Fig. 1—Strain sensitivity of Coat- 
ing 1205 as a function of coat- 
ing thickness and curing temper- 
ature. These are smoothed 
curves, based on data obtained 
from prepared cantilever strips. 
These strips were cross-sprayed, 
cured in air, and heat-treated for 
17 hr. They were then oven 
cooled and cooled in air (see 
text for details). Total elapsed 
time between spraying and test- 
ing was 22 hr. No attempt was 
made to control oven humidity, 
although the room in which 
the furnace was located was 
completely air conditioned. 


Coating strain sensitivity,(€,) 10% in/in. 


Fig. 2—Influence of curing tem- 
perature on strain sensitivity of 
Coating 1205 for various thick- 
nesses. The strain sensitivity is 
the maximum strain necessary 
to crack the coating in the uni- 
directional state of stress exist- 
ing on the cantilever strip. 


ee 


Curing temperoture, F 


A. J. DURELLI and S. OKUBO tration itor h a mo sensitive coating 


Armour Research Foundatior oating of. high sensitiv to ! »erhaps the simplest method of 


sing coating sensitivity 1s to usc 
hered 


inalysis of low stressed zon 


coating is desig 
the manufacture In the 
| has been limited 
mbered coat 
ra k without 


n 


how ‘Ver 

oating lur 

C ' ring period 

mum stresses Dé preactermined m u tet p ture ol the lv f tl if whi h 
its and this C4 1 me in 
ty of th 
D l research has 
[he solution of iluminum or other mater n conducted at Armour Research 
types of problems req coatings of with a low modulu ! effort to make a sys- 
different chara influence of heat 


havior 


making an accurat 


nderstressed zone est, these 1 


stress concen- of the heat 
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catment on ti sensitivity of the coat 


ing, a series Of 


tests were run at Various 


iring temperatures for several coat 


Ihe specimens, a large number 


standard ilever beam calibrat 
simultaneously 
group with 


passes 90 
and then allowed to 


were 
(in a 
apart) 


cross 


minutes before being placed 
forced-convection heating ovens at 
stablished curing 
The strips remained at this 
nperaturc for 17 hrs, after 
shut off 


illowed to cool slowly for 


t mper ature 
fixed 
which 


he heat was and the oven 


2 hrs under 
Next the blower 
end of the oven 
slightly for 
hour of Finally, th 
p € and cooled for 
bulb and 60 F w 


constant temperature an l 


forced air circulation 


was shut off 
I 


and on 
1 was propped open 


inother ooling 


( thc 


imidity conditions of the air-condi 


room) for a total time 
between spraying and test 
hnique ensures a fairly 


temperature decrease 


lowers the chances of 


rison purpose s somc 

ired 
remaining at 75 F for the en 
hours 


without heat trea 


Coating thicknesses 
were measured with a Magnegage 
No attempt was 


the humidity in 


made to control 
the oven during the 
The absolute humidity 
onsidered 
fairly to th 
ovens had little leakage 


within an air-conditioned 


ring process 


n the ovens was to pe 


fact that the 


and werc ill 


onstant duc 


roon 


Since it 1 Imost 


impossible to ol 
of the same thickness, a 
l 


separate test was conducted prior to 
the heat treatment to study the effect 
of coating thickness and curing tem 
perature on The 
Stresscoat 
nanufactured by the Magneflux Cor 


poration, and cured at tempe 


sensitivity 


strips 


1 


were sprayed with 1205 


K 75. 79. B 5. 106.5 


a ; 
135 F with variations in coat 


[he results obtained 


oating th 
is Shown 
sensit 
minim 


coating 


^^ symbot “Coating à 


o 1200 

v 1202: 

o 1204 

B 1205 
2.4 1206 
(EEE 1207 
$ 1208 


Coating 1205, obtained from 
Fig. i, for a thickness of 
(5.5) 107 in 


à -Eoch point is on overage 
of 50 strips 


All other points are averages 
f about 20 strips 


Coating strain sensitivity (€,) 10°, in/in 


Neg M. 
/ croze 
Approx limit, No Derbi cot rr i 
i ?herma 


120 130 40 
Curing temperature, F 


150 160 17 


Fig. 3—Strain sensitivity as function of curing temperature 
corrected for a standard coating thickness of 5.5 x 10° in. 


thicknesses and adjusted to a standard 
thickness of 0.0055 in. by the use of 
The corrected 
urves in Fig 3 show the final results 
A few comments are pertinent to 

The portions of the 
urves in Fig 1 for a normal coating 
thickness of 0.005 to 0.006 in. show 
i slight increase in strain sensitivity 
or slight increases in curing tempera 
tures up to a certain maximum. Above 
this, a rapid decrease in strain sensi 
with increasing curing strain is required to produce a coating 

The flatness of the 79 I failure in the crack. Or 


explained by a consideration of mois 
ture effects. The heated coatings have 
had only 2 hrs to absorb moisture, and 
when they are thick, this time may 
not be sufficient to complete the water 
absorption 


the curves in Fig 1 


these curves 


process. If the coating 


tensile strength is assumed to be con 


stant, an increase in strai sensitivity 


with an moisture would 


increase in 
f indicate that moisture tends to decrease 
the modulus of elasticity or to increas 


the ductility, and therefore, mor 


tivity occurs 
temperatures 
ind 82 


form of a 
the other hand, when 
greater, indi not 
ate that when curing at the higher 


ratures, 


F curves as compared to the 
106.5 I 


coatings ar 


urves for and heat-treated, strain sensitivity 


reases with the coating thickness 


considerable care yond 0.0035 


must 


Abos | cer ninmmum curin 


be taken to produce a coating of cor 


nt thickness to minimize variations mperature he strain sensitivity vari 


rain sensitivity 
It is 


that the str 


inversely as tl iring temperaturi 


I} tel } l 


interesting to note in Fig This increased brittleness may be duc 


sensitivity for thin coa to decreased tensile strength 


ings less than about 0.0035 in. cured 


increased 


1 ] 


1 
modulus of elasticity, increased residual 


ip to approximat | ess, Or to any comi 
is higher than that for the same 
ired at 75 F. At any 


temperature over approximately 


ination of thi 
factors 
giver The curve 


90 I 


the strain sensitivity increases with dx 


orresponding to one ot 


Coating 1205 in Fig 


g. 3 
1 from interpolated data 
sing thicknes This fact may m the curves in Fig. | giving this 
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Fig. 4—Brittle coating 
stress analysis of a valve 
under internal pressure. 
to locate the points on the 
The thin lines are cracks in 
the coating and coincide 
with isostatics. The heavy 
lines are isoentatics and 
connect the cracks’ ends 
after each load increment. 
The figures on the isoen- 
tatics give the correspond- 
ing load in ten of pounds 
of pressure per square inch. 
Observation indicated that 
fillets were the weakest 
points, and that zones not 
cracked at 150 psi pressure 
were overdesigned. A less 
sensitive coating would 
not have allowed the deter- 
mination of these low 
stress zones without plastic 
deformation. 


An 
ilysis using he 
is shown in 

mplex in shapi 

IC point 

mportant 

rmir 


Hl $ 
POSSIDIC latio 
I 


shown by Coat les Ihe eri 


found in other straight line 
the locatior 
i 


the approximate limit of dimensional 


razing has been indicated; it the heavy lir 


ł 
n sensitivities the loci 


tra 


line, but a rate of tempera known as isoentati 
rease lower than the one used the amount of load 
might result in a lowe internal pressure 
Also indicated in the same the crack end to 


approximate limit higher the figure on 


+} 


racks remair the higher was the 
This lit rack the coating; ther 


reaches a certain valu 

ommon assumption ir 
tion although not 

ing correct) the formu 


maximum tensile stre 


[ ENGINEFRIN . 1951 





Vacuum Tube 


Use of Bias 
in Grid Controlled 
Half-Wave Rectifier 


Voltmeter 


Circuit 


Output 


hh if 


„Battery for ^, Battery for 
grid bias (Eg) anode voltage (Ea) 
Heater connection 
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Vacuum Tubes | 


Operation 


Anode | _---Anode current (a) 


current 
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A # by grid bias 
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Operation of tube and shape of 
output wave can be controlled 
by the potential value applied to 


grid 


The anode current (I,) through 
the cathode resistor Ry provides 
a voltage drop which biases the 
grid negatively with respect to 
the cathode 


The cathode by-pass condenser 
Cx is used to shunt the a-c com 
ponent of the anode current 
from the resistor. An a-c com 
ponent through the resistor Ry 
would cause an a-c voltage drop 
which in turn would produce 
negative feed-back Feed-back 
reduces the amplification 


of the condenser C, and the grid 
leak resistor Ro is large com 
pared to the period of time the 
grid is positive. Therefore more 
electrons are imposed on the grid 
circuit than can immediately leak 
off through the resistor or return 


to the cathode through the tube 
When the grid is driven positive, The trapped electrons stored ir 


electrons. flow from the cathode condenser make grid negative 
to the grid. The time constant with respect to the cathode 


Grid volts (Eg) 


--Plate current vs grid volfoge 
. à 
f m 

Nec: "ed Rectified 
Ou "pe 

current output 

for -E; ‘current 
grid bias for zero 

: grid bias 





Tube and circuit operate simi- 
larly to the half-wave diode 
vacuum tube rectifier except that 
the value of the d-c output cur 
rent can be varied by changing 
the bias on the grid. 


Alternating Current 


Avera 
da d-c - 


output 


"X 
<= 
Y 


Tre >= 


Input 


= 
Grid voltage 
nput bos ""t, r* 


volts 


On direct current, the grid con- On alternating current, the anode 
trolled tube operates as a vari- current instrument measures the 
able resistor. The anode current — average value of the pulsating 
instrument is calibrated in units d-c output current. The current 
of input grid volts. is proportional to the a-c input 
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Fundamental Electronic Circuits 


RALPH B. IMMEL 
‘Westinghouse Electric Corporation 


Remarks 


Bias is the fixed voltage applied between the grid and cathode 
electrodes of a triode vacuum tube. In an unbiased triode, 
anode current is an amplified function of the a-c voltage sig 
nal impressed on the grid, as can be seen from the accompany 
ing graph of anode current vs grid voltage. Biasing the grid 
has the effect of shifting the axis of the a-c input voltage to 
the grid to the right or left, depending on whether the bias 
voltage is positive or negative. Thus, the triode can be made 
to operate at any section of its anode current vs grid voltage 
characteristic by selection of the appropriate bias voltage. The 
grid bias and anode batteries may be replaced by electronic 
rectifier and filter circuits 


Self bias or cathode bias should not be used in a circuit or 
application where the anode current varies. A variation in 
anode current and bias resistor drop will change the point on 
the characteristic curve at which the tube operates. Self bias is 
often used with Class A amplifiers, because it is inexpensive 
and because the d-c anode current is substantially constant with 
or without input voltage on the grid. The grid bias for most 
applications is usually negative, since a positively charged grid 
will draw electrons from the cathode and decrease the net 
anode current 


Grid leak bias is mainly used for control in radio frequency 
power amplifiers and some detector circuits. In any case, this 
type of grid bias cannot be used when the grid is always nega 
tive with respect to the cathode. The grid must be operated at 
positive potential at least part of the time in order to draw 
grid current and produce a voltage drop in the grid leak resis- 
tor Re or an excess of electrons on the grid 


The output voltage and current of a triode vacuum tube recti 
fier can be varied by adjusting the grid bias potential. For the 
circuit shown, the output current is a maximum when the grid 
bias potential is zero. The output current value can be reduced 
by applying negative grid bias to the grid of the tube. If the 
grid bias circuit is arranged so that the grid may be made 
positive with respect to the cathode, the output current can be 
made to exceed that which flows at zero grid potential 


As a vacuum tube voltmeter has a relatively high input imped 
ance, it is very convenient to use for very accurate measure 
ment of both d-c and a-c voltages up to very high frequencies 
Because the vacuum triode tube output is controlled by an 
electrostatic field emanating from the grid, little or no power 
is taken from the circuit to be measured 

All a-c vacuum tube voltmeters are essentially rectifiers 
which can be calibrated to read the rms, average, or peak 
values of the voltage input. This type of voltmeter can be 
made almost independent of frequency or wave form. A special 
coaxial probe is usually used for voltage measurement of fre 
quencies above a megacycle 





GEORGE H. KENDALL 


When products are rejected because of faulty bearing operation, the designer 


is often called upon to trouble-shoot. He should be able to recognize the 


symptoms and identify the causes. Study of the latter shows that certain design 


precautions can be taken to make products less susceptible to bearing troubles.| 
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Fig. 1—When either race of a ball 
bearing is tilted in respect to the other 
race, the balls cannot travel in a true 
radial path. The balls climb one side 
of the raceway during part of a revolu- 
tion, then climb the other side in the 
next half revolution. The resulting 
ball path is shown at right. 


Fig. 2—Graphs showing the approxi- 
mate misalignments that can be tol- 
erated at various shaft speeds before 
faulty operation is noted. Each of the 
curves relates to a definite class of ap- 
plications having similar limitations on 
noise and vibration. In the most criti- 
cal class, a high degree of quietness 
and freedom from vibration are called 
for as in hot water pumps for homes. 
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Fig. 3—Improper fitting of bearing on shaft can occur whether bearings 
are hand pressed or arbor pressed. Sketch above shows fixture used in 
bearing assembly. Unless upper end of shaft is centered correctly 
in the fixture before pressing, bearing and shaft will be in misalignment. 


Fig. 4—In above design, the end cap is used to clamp the bearing outer 
ring. Trouble arises if the cap is machined improperly so that the face 
against the outer ring is not parallel to the face against the housing. 


Retaining ring 


Fig. 5—Use of retaining ring on straight shaft to position the ball or lock washer 


bearing. In this type of construction, proper alignment of bearing is 
more difficult to attain than if the shaft had a machined shoulder FIGS 


ontinuous servi t is m the bearing outer ring. Any major The duration of the noise depends on 
what effective Fu g 1 will cause preload the quantity of grease in the bearing 
Iting heating and — and the speed of the unit 

Smooth tone quality or lack of ol $s of speed or performance eff 


jectionable noise a common obje ciency. Another function of the spring 


from other caus 


Vibration 


tive in design of 'h speed m to grip the bearing outer ring to In this case, vibration is considered 
or similar units. The iona top turning, which otherwise might only for its relation to noise; not for 
init often has a flat spring et ise creep and chatter. Use of long fatigue or other effects. To be objec 
take up axial or lateral play his spring f double flat spring washers tionable from this standpoint, the 
tends to lessen tion f tone r other compressible elements, such vibration is above moderate ampli 
which sometimes reaches the chatter i tic rubber washers, effectively tudes and can be measured by hand 
stage from outer bearing ring creep provid n tone quality over feel of ihe unit being tested. Unless 
Noise from “looseness” is at it idest — tl ran f production tolerance — looked for specifically, vibration seems 
in those units | harmless enough during test, but 
been assembled of components, all or nc noise may be overlooked in shows up after being put in service 


most of which are tret trying for tone quality. This is grease In quiet surroundings, for example, 


their dimensional nce lap, an intermittent click or slap the vibration is detectable as a noise 
cumulative play in these components noise comfhg from a double-shielded Or, when the unit is incorporated in 
is considerable bearing when the unit is first started a cabinet with other equipment, the 
The spring is intended to t ) run-in test. This is simply a part flat surfaces act as sounding boards for 
ill of these variations and is require f the channeling process, does no the vibration 
1 


to keep a nearly constant pressure on harm and disappears in a short time Lack of dynamic balance is a fre- 


152 Paopucr ENciNEERINC — DreckEMsEn, 1951] 





f 


Ln! 
quent sour or trouble It 


nized by an 


= vibration 
run 


recog 
and 
which prevails on 


intil the unit is well 


xtremely strong 
own test 


below the critical speed Static bal 


ance will not provide balance 
If highly 

quired, a fine degree of dynamic bal 
ance is called for. Use of balancing 
machines may be needed. If dynam 
ilance is satisfactory, other vibration 


dynam 


iniform tone control is r« 


be identified by the steady 
run and rundown tests 

Bent shafts 
whipping shafts 
tions that feel 
hand 


first two causes 


troubles may 


double bent shafts, or 
produce sharp vibra 
ilmost the same to the 
However, vibrations from th« 
intensity 


is almost 


retain. their 
on rundown until the unit 
stopped, far longer than is the case for 
pure dynamic unbalance vibration 
Shaft whip disappears at tain crit 
] be most 


ical and may be easily 


speeds 
located by use of a stroboscopi ta 
Bent may be of 
or compound bend, d 
handling. The 
location over th 
thin 


most sus 


chometer shafts 
simple bend 
sending upon the 
vary as to 
shafts. Long, 
ourse, the 
rds Rejections con 
from one to twenty per 
back again in a single day 
The 


magnitude of 
that trouble 


bring 
he order of other off square 


from this cause 


the shaft bends 


run in 


variables shown in tl 
X hile soft, thin 
nough for a given app 
more 


graph, Fig 


shafts may be stror 
1 
| 


IC; 
shows that 


in. attain 


provision 
'roport'on 


trouble is 


nit from the mag 
which i eavy like that from dy 
l Wobble 

the unit 
ı rundown test 
turned 


vibration 
almost 
When 
hand 
identified 


rotation 


has 


slowly by 
sometimes be 
drag resisting 
xking of the 
1 


1used 


inner ring 
by either of two 
small shaft 
ause the bearing 
is to ride onto the shoulder 

one point. Or may result 
where assembly fixtures for pressing 
the bearing on the shaft do not mount 
squarely as depicted in Fig. 3. Once 
' show the 


ors. / excessively 
shoulder may 
) r radi 


wobble 


again, the graphs on Fig 
allowable variations in 
fore vibration 


alignment be- 
he omes excessive 

used by many 
hand push fit 


tends to produ e a sur 


Hand press assembly 


f tur 
lta ul 


rs wher l 
is Satisfactory 
) " 
PRODUCT 


jINEERIN( DECEMBER, 


er of wobble rejections 


prising n imb 
shaft shoul 
accurate 


bearing on those 


Slight unevenness at thc 
ders tends to prevent seating 


t shafts in th 


of the 
tighter fit end of the tolerance used 
This results in the inner ring being it 
a tilt position. A small 


to positively 


arbor pre SS 


and squarely seat th 
bearing 
and 
bration 

Small shaft shoulders 
ire not 


inner ring is fast, etncient, 


th 
n 


stops s common au 


iniformly cut or 
clean up 


being backed away, so that the ne 


not given time to 


sary degree of shoulder squareness is 
These fa 


rease the probability of 


not provided also 
tion 
vibration reasons 

thin 


In units having long 


vibration can be caused by 


mounted on the shaft extension 
these parts are only statically balan 
before assembly with the shaft 


i 
possible result is heavy vibration 
which is sharpest at the back end of 
the unit, away 


Where 


internal 


from the shaft exten 


1 EL d 
sion the back Dearing Nas 
more 


lateral play than tl 


this condition wll be 


front bearing 


npanied by considerable noisc in 


In high speed 
shaft 
the problem and incr 

| 


bilities of 


aring nits 


whip also ers 
uses the pos 


Short 


of this type, 
rejection 
shafts and extensions are the 


these cause 


ee of dynamic bal- 
mounted on the 

hort extension 
Noise 
inits wher 
and cl 


and vibration often develop 

i, end caps 
ip the bearing outer 
when the 


9s are machined improperly so that 


in lose 
ngs The trouble irises 
the face against the bearing outer ring 
is not parallel to the cap flange face 
against the housing. Designs using 
die castings are particularly liable to 
this trouble unless the surfaces of the 
finished 
Trouble of this type can be isolated 
luring a steady run test. Noises from 
defective gear teeth, looseness, or 
will seem to 


casting are 


other ome from 
the floating bearing which is opposite 
that held by the clamping cap. The 
reason for this is that the fixed bear 
cocked or tilted when 
clamp 
so that no internal play 
remains in that bearing. Thus, it can- 
not chatter as readily as the floating 
earing. This trouble can be checked 
by loosening one bolt or cap screw 
of the clamp cap at a time, listening 
for immediate change of noise, and 
tightening again. If this does not 
show results, the should be re 
loosening two adjoining 

time. This method will 
direction in which 
Clamp cap trouble 
losed end or shaft 


causes 


ing ring is 


th out-of-square was 


cap 
tightened, 


test 
peated by 
lė 


oits onc 


A i 


ica th 


Bodine Blectrie Co. 


6—Cutaway view of combined motor and gear reducer drive unit. The 


are close-coupled. 


of bearings employed in this unit calls for design precautions 
and vibration. All rotating parts from armature to output 
Shafts are short and of rigid construction. 





botn 


relat 
reia 


Units with One Ball and One 
Bearing 


For economy 


Kf these 
withou 
bearings 


srl 1 
npioyc 


Bindin 
allowance 


ionsh p 


Sleeve 


Ss provided 


Design 


due to 


bearing 


oth id groove 


ng 
between 0.0005» 


Refer 


play ot 
nonly exists 
Fig. 2 


speeds 
this wobl 
When RI 


t 


retaining 


lesome 
avainst a 
thicient 
ind in 


shaft 


iv 
the 
identified on the 
heavy 
than 


lynamic 


vibration 
that 


balance 


pro 
thin drawn tubing in short 
lengths shrunk on t shaft 
essful and economical means of pro 
viding 


he IS a SUC 


square shoulders for locating 


earings in mass produced units 
i 


Although a he 


1 1 
siceve D 


d in the shaft at the 

aring end of the unit is remote 
ra 

all 


tion produces knock at 


tr 


om thc condi 
all bear 
of greatest misalign 
trouble 


tew 


bearing, this 


the ! 
at thi point 
ment. The 


by adding a 


à } 
may rx 


of oil at 
sleeve bearing while on the steady 
test. The slightly 


KNOCK Magnitude of 


identified 
the 
run 


drops 
oil dampens 

bration 1 
not eliminate it the knock is 


) mprinted 


will 
4 lam 


thc 


aged or 
adding 
bearing 


the 


Cv docs 


hange magnitud 


hamm noises 


Another reason tor rej 
- 


g of fake-up spring occurs where ro 


for adimmensiona/ variables 


) 
PRODUCI 


f noi 
ot OIS 


During a ste: 
noise dev the b. 

In si hammer is 
felt also at the sleeve bearing end, but 
nuc The 
aused by the nicks or ts 


strike the oil hole or grov 


hammer Lops 


earing me « the 


ises 
l less in noise 1*5 
the 
in the bush 
This difficulty can be distinguished 
from ball bearing imprint trouble bx 
the from the 
much greater. This condition may be 
further identified by rolling the unit 
over slowly on the test stand during 
the steady run ind noting the 
‘the tone quality of the noise 
that th 
and usually 
appear at the sleeve end of the shaft 
a slight taper 


intensity 


as 


ause noise tormer ıs 


test 
hange in 


hammer results. Because 


or 


nicks, cuts raised spots 


it this end 


or undercu 
proves helpful in avoiding such d 
the 


the shaft with a 


am 


age. Covering sleeve portion. o 


also 
materials 
handling planning that provides pro 
rushed, 


pap tub $ 
paper ulin I 


effective However, good 


tection or abu 


tor 
] 


Ol 


trom rough 
sive handling is the optimum cur 
Burrs at the 
may 


in the sleeve bearing 


this source of nois 


hole also 


ntribut to the trouble 


Sleeve Bearing Clearanc 


Uniform and even tone quality 


thc operation of small units 


requir 
bearing be held dose! 
tolerance 
and 

this 


that the sleeve 


to the specifications regar 


shaft bushing bore dime: 
MI 

and becau 
finish is desirab 


specify 


ing 


sions toicran s us 


n 
Hy 
small SIT ooth 


work 


trame 


FE NGINEFRIN( Drcrunrn 





Bearingizing Operation 


sizing natur For 
000 rpm, the 


speeds u 

general practice is 
keep shaft and sleeve bearing clear 
ince within tolerances of 0.0004 to 
Greater clearances 

noises sufficient to ] 
ction. Clearance values be 
minimum increase the possi 
ties of heating troubles from minor 
usalignments. The shaft finish. for 
l bearing should be smooth 
ree from grinding scratches 
when long operating life 
Recent tests have dem 
I 
l 


a high finish is capal 


lengthening sleeve bearing life and 


C 


of maintaining the initial tolerances 
throughout a longer period of service 
If continued quiet operatiag is to be 


1, the sleeve bearing clearances 
be held fairly 


essive wear quickly changes the clear 


constant Ex 


ances, resulting in rapid deterioration 

of tone quality 
Ihe one ball bearing—one sleev« 
bearing unit provides no means of 
correcting for excessive lateral or ax 
al play. No take up springs are pro 
vided like those in the two bearing 
hus, in horizontal units the ball 


learances 


1 OI nois 


Propuct ENGINEERING DECEMBER 


ing cushions and dampi 


I 
vibration at that end 


Hence, the effect of all í 
pears at the ball bearing end of 


unit, whether this be the closed or 
shaft extension end of th« 

he design engineer, therefore 
keep the 


range 


assembly 
should 
ball bearing in the tight fit 
It is important also to design 
and specify the shaft and associated 
part 
squareness rig t nd good 


s so 4 assure straightness 
lynam 


i 
1 aAncc 


Heating 


Heating from axial pr 
iused by expansion of 
with the result tl 

nd play available at th 
ing location is taken up 
preload may arise from 


parts 


sembly of housing i 
end of the allowable tolerances 
rotating parts that are at the 
nd of the tolerances. As can 
from Fig. 7, such a combi 


nation 
1 


ake up all end play and 
ing. Heavy preloads may 


y either 
fhcult 


t 
h 


on the bearing | 
j li 


E14 
M 


$ € 


summing 

inces of all of t 

play take up should 
niform pressure 
Variation, 


pressur 
I 


where 


allow 


1oosen 


l shot Id 


Holtzer-Cabot Div. 


Fig. 10—In sleeve bearing units, short shafts and close 


shaft whip, which causes bearing 


knocks. Nicks on bearing surfaces of shaft or bushing 


of difficulty. 





Shall It Be A Job tor 


Herewith we are presenting, with little comment, a number of the 


letters received concerning the editorial, “A Job for Engineering So- 


cieties” which appeared in the October issue of Product Engineering. 
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single falsehood ? 


number of 
many tax re 
are pre pared 
and without a 
Cheating by tax 
payers has become a national joke 
Government officials come from the 
ranks of the people. All of them have 
become hardened to petty or grand 
larceny after many March 15th’s. Elec 
ion or appointment does not change 
JOHN F. Conroy 
Port Washington, L. l 


with 


their stripes 


Ed. Cheating on the income tax often 


becomes a very expensive joke 


Why of Course! 
[He Edit y 


Engincering societies, like other pro 
effective in 


CssIOn Al 4dssOCIATIODS, Arc 


instrumentalities for establishing and 
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maintaining a sense of honor and 
their professions 
I hey can help to improve the standards 
of government administration by exer- 
casing their ethical influence through 
already established channels 

JACK GorRIE, 
Acting Chairman 
y Resources Board 


ethics in respective 


National urit 


The Ball Starts Rolling 
Editor 


Your series of editorials have been 

ost stimulating. I liked particularly 
their punchy presentation of facts and 
a direct appeal to action usually with 
a definite program. 

Your last editorial "A Job for Engi 
neering Societies" has been reproduced 
and I am sending it to all of the engi 
neering societies in Milwaukee. This 
includes eleven affiliates with the Engi 
neering Society of Milwaukee with a 
total membership of about 3,000, also 
about 

I would like to suggest as a service 
to your readers that reprints of edi 
torials be made available on request 
This added initiative on your part 
would add focus to the editorial inas 
much as you would consider it of such 
value as to make it available in that 
manner. Of course the shorter and the 
higher the quality of the editorial the 


25 other societies 


greater will be its value 
Congratulations and best wishes for 
continued success E. C. KOERPFR, 
In Charge Special Projects Engineering 
A. O. Smitl Corporation 


Ed.—As to reprints, we will be glad to 
furnish gratis reprints of editorials 
appearing in PRODUCT ENGINEERING 
Thanks for the suggestion Mr. Koer- 
per 


Women Are Best House Cleaners 
To the Editor 


Just yesterday I read the October 
PRODUCT ENGINEERING. As 
always we started with your editorial 
A Job For Engineering 
Amen. There possibly is another thing 


issue of 


Societies 


Propuct 


that we could do to try to end the 
political corruption and chicanery so 
rampart today in our government It 
has always seemed to me that women 
as a whale group are less corruptible 
and more fair minded than our present 
male politicians. Isn't there something 
that could be done on a mass scale 
that would especially appeal to the 
women and make them especially 
politically conscious so that they could 
bring more political pressure to bear 
I do not mean to imply that Repub 
licans are especially virtuous and God's 
chosen. The present regime has been 
in office too long and we need a 
change. 

Wouldn't it be nice if Mr. Hoover 
could live long enough to see all of 
his recommendations put into effect. 
This then would go a long way towards 
the redemption in the public eye that 
Mr. Hoover so diligently strived to ac- 
complish as his last public service be- 
fore the Great Architect writes "Finis" 
to a great man, and an engineer of un 
questioned ability 

Your efforts are appreciated here 

H. L. RATCHFORD, 
Engineering Specialist 
Sylvania Electric Products Ini 


Ed.—He is claimed to be the greatest 
administrator who was ever in thc 
White House and F. D. Roosevelt the 
greatest politician 


Orchids for The Civils 
To the Editor: 


I have for acknowledgment, your 
letter of 19 September, transmitting a 
copy of the editorial "A Job for Engi- 
neering Societies." 

The editorial in Propuct ENGI- 
NEERING raises certain questions re 
garding possible action by professional 
engineering societies that I feel should 
receive the benefit of discussion by the 
American Society of Civil Engineers 
Board of Direction. According, I pro- 
pose to refer your editorial and letter 
to our Board at its meeting in New 
York City on the 22-23rd of October 

Inasmuch as my term as President of 
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Engineering Societies? 


With only a few exceptions the letters were strongly favorable to 
the idea expressed in the editorial. We only wish that there had been 


more letters setting forth other ideas, arguments and viewpoints. 
B 8 


the Society terminates on the 24th of 
October, you may expcct a reply either 
from incoming President, Carlton 
Proctor or Executive Secretary, William 
N. Carey. Gall A. HATHAWAY, 

President American Society 


of Civil Engineers 


Ed.—Admittedly the “job for engi 
neering will require much 
study and discussion to determine the 
best way of doing it. We'll look for 
ward to hearing from the Civils 


societies” 


Same Idea One Year Sooner 
To the Edit 


I am very much interested in your 
editorial in the issue of October 1951 
I hope that you have success in 
moting this idea 


pro 

I am inclosing copy of a letter on th 

same subject that I wrote to Mr. Zeder, 

President of the Society of Automotive 
Engineers, on August 10, 1950 

M. E. CHANDLER 

f Engineering e Re eari i 


Chandler-E1 


Ed.—Mr. Chandler's letter to Mr 
Zeder will b 


next number 


€ published in 


A Natural for ASMI 
Editor 


I have discussed your October edi 
torial with two ASME members. They 
both were inclined to feel that such a 
move would be a good thing, and per 
from an engineering 
group, would have material effect on 
our Senators and Congressmen. The 
| arises in my mind as to 
whether it is within the charters or 


haps coming 


question 


constitutions of the various engineer 
ing groups 

I do not think the idea is at all 
impractical and the more I read in re 
gard to conditions of affairs in 
government and among the government 
officials, the more I feel it is time the 
public rose and took some definite a 
tion to change matters. I do feel how 


ver, our biggest effect will be felt at 


our 


Propuct ENGINEERING DECEMBER, 


the primaries or polls, and the public, 

awakening to their responsibility, will 

make sure that we have candidates who 

are true, practical men—and patriotic 

enough to stand up against some of 

the temptations that are so corrupting 
some in our present government. 

—B. P. GRAVES, 

Consultant in Design 

Brown & Sharpe Mfg. C 


Ed.— The last sentence of Mr. Graves' 


letter speaks volumes 


Correct 
the Editor 


It is my firm opinion that industry 
and each segment of industry, such as 
our engineers and their societies, must 
take an active interest in government if 
we are to have good government and 
if we are to be 
affairs 


successful in world 
R. T. HURLEY, 
President 

Curtiss-W righ I! Corb 


ral , 


Yes—We Think Alike 
the Editor: 
A Job 


Ot course 


| agree with everything that you have 
j 


said 


I have read your editorial on 
for Engineering Societies" 


I could write you at great length 
but I shall not burden 
you because I believe we think alike on 
this great problem 

The currency of your business and 
mine is dollars. Even though they 
they are flexible 

stick have in our 
he currency of the politician 

We should never lose sight 
of this fundamental difference in cur 
when we are dealing 
politicians. They use our currency to 
produce their currency and in doing so 
they care not for what is right morally, 
but only for what is politically ex 
pedient. 

As I read your editorial, one thought 
flashed through my mind—that engi 
neers are taught to deal in facts, in 
truths. They might take as their slogan 
the old biblical quotation — Know the 


on this subject, 


unst the only 


easuring that we 
economy 
is votes 


rencies with 
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truth and the truth shall make 

trec 
Keep up the good work. We are 
with you and wish you the best of 
luck. A. V. BODINE 
President 


Bodine Corp 


vou 


rattor 


A Senator Speaks Out 
the Editor 


I appreciate very much the copy of 
the article inclosed in your letter which 
was received in this office October 5 
Of course, the question of effectiveness 
is one which we can only hope for, but 
I think it is appropriate for such fine 
as the engineering 
bolster our sagging moral conditions in 
national affairs. Certainly the picture 
sad and everybody 


groups societies to 


should 
assume the responsibility of helping to 


is a one, 


correct it Deore 
l 


our country is com 
pletely ruine 
I think you 


tor 


should be commended 
such a 
HOMER CAPEHART 


United State Senate 


taking the initiative in 


im} ugn 


Ed.—Republican Capehart of Indiana 
and Democrat Byrd of Virginia think 
much 


ilike on some point 


Thanks for the Compliments 
the Ld 


While sitting in the booth at the 
Metal Show one day, I looked through 
the October issue of PRODUCT ENGI 
NEERING, and I could not refrain from 
you a note 


lropping regarding your 


fine editorial 
I don't know what it’s going to take 
t take 


morals 


ts going something to 


get our p ibli back to an honest 
state 
Congratulations on the irticle 


Keep up the good work 


hnc 


A. P 
Electric 


Davis 


The Lin Compan) 


Ed—-More men like “Charlie” A. | 
Davis is what it will take 
(Continued on page 258) 
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Fig. 1—Extent of mold growth in electrical and electronic equipment Fig. 2—How moisture alone and both 
used in the South Pacific. Where equipment was stored in holds of moisture and mold together change the 
ships or in jungle supply depots, conditions for mold growth were ideal. electrical resistance of vinyl insulation. 


Effect of Mold and Moisture 


On Electrical Insulation 
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Fig. 3—Glass braided wire is so much less resistant to 
moisture that mold can scarcely degrade it more. Tests 
show that this reaction is typical of all insulation with 
poor moisture resistance. 
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Fig 6—Loss in electrical resistivity of cast methyl methe- 
crylate due to moisture and to moisture and mold. The 
two curves coincide until mold growth commences. 


shakut p 
thoroughly d 
Accordingly, a small q specimens were 
wheat bran was moistened and ino the sterilized bran 
lated with mold from several labor was maintained by ad 
tory cultures. After the bran was thor solution of potassium 
oughly moldy, it was ground to pas flask. Measurements of 
ı 100-mesh sieve in a Wiley mill 
moldy material was then divided into types of hookup wir is essentially th 
two portions. One portion only was four types of plastic sheet T t t per-laminated 


steam sterilized to kill the mold and In Fig. 2 the ex 


mor 


Ih iv resistance were t 


snec nsulatit £ 


wood-flo 
both portions were then dried to ap- a vinylite type wire in the presen of 

proximately the same moisture con moisture is evident from the upper 

tent. Various plastic wire specimens — curve. Under the influence of moistur 

were cleansed, dried at a moderate only, resistance dropped quickly to 

temperature, and mounted in stop- something over 100,000 megohms and 
pered flasks. One lot of specimens was remained practically constant througl 
l by adding a bit of the out the exposure period. In the pres 
13 


^ ] 1 
ng live mold to th« flask n livir mo )wever 
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such a material as polystyrene is the influence of mold apparent 


degradi 


1 


ition by n 


iOisturc 


In these experiments, it showed a con 


[or 


in. the 


usi 


eact 


n 


t 


y 


err 


ati 


es follow tł 


1 


imens 


rat 


egohms 


it 


rroup of 


show m 


behaviour 


T 


specimens 


ometri 


Fig 


means 


The ster 


an resistances 


(X 10.000 to 


l 


100,000 


í00 hours, th 


mean of the samples with live mold is 
much lower. The difference would be 
even greater but for one recalcitrant 
specimen which remained at about 
500,000 megohms, in spite of its 
mold. The difference, nonetheless, be- 
tween moldy and non-moldy poly- 
styrene is plainly evident 

In general, the following conclu- 
sions can be drawn from these tests: 
If the circuit requirements are not too 
ritical, so that rather ordinary mate- 
rials like wood-flour phenolic are 
adequate under moist conditions, fun- 
gus whether it grows or not, is un 
likely to be a functional problem. If, 
on the other hand, extraordinarily 
high electrical resistances under moist 
conditions are sought, then the best 
material must be chosen, and due 
heed must be paid to what fungus 
may do to impair them. In terms of 
the polystyrene samples, this would 
mean that if the 100-1000 megohms 
of the moldy polystyrene is too low, 
and the 10,000 megohms of the ster 
ile group is adequate, then fungus 
suppression deserves attention 

For the future, it is hoped to en 
large upon and to extend the obser 
vations and generalizations given here 
But even in the future, as now, the 
final decision of what to do in a given 
instance, will be up to the design 
engineer. His purchaser can burden 
l m w ith ope rational re | urements an l 
his colleagues can supply him with th 
pi rtormanci 


characteristics of mate 
s under various conditions. As data 
imulates, as v propose it shall, we 


1 n 
cisions Will 


n promis 
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P? 

Wav 
Annealing time and costs are lower 

boron steels than for the standard 


els which they replace; scale forma 
is light and easily removed; di 
for forged parts is increased sub 
stantially, and the steels are generally 
easier to process by either hot or cold 
working. At present the only bottl 
or increased se of boron 

which is itself plentif il, is a limit on 
the production capacity available for 
making boron-containing alloying ma 


ils. Because only minute amounts 


of boron are required it is not usually 
lded alone to the steel, but is com 
ined with silicon, aluminum, titanium, 
or some other alloying material, or 
even an inert carrier to distribute it 
throughout the steel. These mixtures 
ire usually purchased by the steel com 
pany from another producer, and are 
idde d tC 1 the steel process at th« 
ill ft he | is drawn off and 


o ingots 
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DESIGN IN THE SENSE OF APPEAR 
ANC and styling ha econ an 
accepted step in the creation of manu 
factured goods. Every en 
gineer engaged in the automobile, 
domestic appliance and houseware in 
dustries, let alone many others that in 
clude a large part of the heavy ma- 
chinery industry, is this 


phase of design and its importance in 


consumer 


conscious of 


spell 


I cess of a 


ig the su prod 


The engineer has to onside: many 
appearance factors when laying out a 
new product or improving an existing 
assembly. In the consumer 
goods, these features can be grouped 
in five general categories: (1) con- 
(2) finish, (3) color, (4) con 
trols and hardware, and (5) fasteners 

Contours vary inherently according 
to the type and function of a product 
à refrigerator, a shaver, a fan, a vac- 
uum cleaner, a garbage disposal unit, 
each has its own general shape. But 
in each case, there are many possible 
variations of the basic ci rs so that 
common sense must play a leading role 

For quntidudy cylindrical ob 
jects, some should be a true cylinder, 

variation. A cylindrical hot 
should be straight-sided 
cal tank-type vacuum cleaner 
"i tly straight-sided and flat 
amend d look more like a ship- 
ping container than a home appliance 
Kitchen mixers at one time were plain 
cylinders with rounded ends. Now the 
longitudinal profile is bounded by 
curves, not straight lines. Surfaces, 
hitherto flat, today contain a slight 
bulge, as exemplified by electric toast- 
ers. The engineer is conscious of these 
trends, allows for them in his layout, 
is prepared to cooperate with the de 
signer who wor rks out the conto. ifs 

Though important appearance-wise, 
the finish of a — is essentially 
an engineering problem, inc lependent 
of design. Take, for example, three 
ommon finishes: vitreous enamel 


case ol 


tours, 


onto 


others a 
water tank 
but a vert 


that is 
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General Electric Compa 


baked on steel, organic enamel baked 
on stecl and chrome-plated steel. A 
high-quality finish depends, in 


ase, on the kind of 


each 
stecl used, its 
processing before it leaves the steel 
mill, its handling during fabrications, 
its cleaning before the finish is applied, 
the formulation of the finishing ma 
terial, its application to the steel and its 
subsequent treatment (baking in the 
enamels, buffing in the 
of electroplate). All of these are en 
gineering problems, in which the ap- 
interested al 
influential 
Color is much more an appearance 
consideration than an engineering fac- 
tor. Considering only kitchen and 
laundry appliances, there are the other 
two important factors: One is the 
introduction of colors other than white; 
the other is the technical problem of 
matching different shades of white 
People are continually asking, when 
are we going to have í color in ranges, 
refrigerators, washing machines and 
other major items for the kitchen and 
laundry? At the risk of over-simplifi 
cation, it might be said that there is a 
struggle between the desire for white 
I its sanitary association, and 
the desire for colors other than white 
for brightness and warmth. Currently 
white is dominant, but walls, work sur 
faces and some cabinets have appeared 
in shades of cream, blue and red 
The problem of getting a good color 
match in the white finish of the vari- 
ous kitchen appliances is a serious one 
Some are finished in porcelain enamel, 
some in organic enamels, some with 
both. Since the porcelain enamel is less 
flexible in color range, the practice is 
to adopt a shade of white for the 
porcelain enamel of an electric range, 
prepare panels of this color as ref- 
erence standards and use these for 
matching the organic finishes applied 
to other appliances. Seldom will re- 
frigerators, ranges, washing machines 


case ol case 


pearance designer ıs 


though seldom directly 


recause ot 
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CARL F. SCOTI 


y Bridgep« 


ind dishwashers be made in the same 


assemblage 


of these different appliances will, in 


due course, 


Factory, but a satisfactory 
be made in the consumer's 
kitchen and the colors must match 
Controls and hardware the 
engineer and appearance designer 
simultaneously. In the design and en 
gineering of knobs and dials alone, 
a whole field is involved, and in 
hinges and latches, a whole industry 
Knob engineering involves selection 
of material, impact ease of 
molding, surface finish, ease of grasp 
ing and turning 


f 
nr 


involve 


strength, 
location, visibility 
st and assen 
other factors 

The engineer is 
desirability o 


conscious of the 


concealing bolt-head 


and nuts. Where two housings were 


formerly held together by ting 
flanges through which easily-reached 
bolts were fastened, today these 
ings mate without flanges, or 

internal ones, and the bolts are re 
time, the engineer 
men in 


projec 


hous 
with 


must Kecp service mind, by 
s an | bolt he id accessible 
bolts and nut 
themselves been streamlined for better 
appearance. A fillister head machine 
screw is regarded as more pleasing than 
a hex-head fastener, and a self-locking 
nut more attractive than a flat-head 
screw. To many engineers, chrome- 
plated, recessed-head screws are en 
tirely satisfactory even though they 
are exposed. But some designers will 
take great pains to hide all exposed 
screw heads. Many ingenious snap 
fasteners have been devised for this 
An example is the fabri 
covered panel on the auto 
mobile doors 

The 


how ¢ ng 


| ' 
iKingzg nut 


To some extent, s have 


purpose d 
inside ot 
ase histories that follow 
rineering ind lesign as 
pects of a given product are weighed 
one against the other as they relate to 
the five appearance factors discussed 


above (continued next page) 
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APPFARANCE FACTORS VITAI 
FO SUCCESS OF REDESIGNS 


REFRIGERATOR CABINET. The develop- 
ment of the refrigerator cabinet with magnetic 
door gasket is a typical illustration of close 
cooperation between engineering and appear- 
ance design. During preliminary studies for 
the application of magnetic latches, it was 
decided that a concentrated pull on the door 
from one magnet located at the latching point 
was impractical. In the final design at right, 
the pull is distributed along the whole length 
of the extruded vinyl gasket on top, bottom 
and left side by a series of alnico magnets with 
like-poles abutting. Longitudinal flanges are 
provided for mounting and fitting the gasket 
into the door. Once the latch and strike (used 
in the earlier model at left) were eliminated, 
the handles could be greatly simplified, thus 
giving the designer free reign in evolving a 
more attractive unit. The handles were moved 
to the best position for user convenience— 
lower on the upper door and higher on the 
large door. The vertical handle gives a visual 
change in appearance, consistant with the new 
feature. The handle back plate protects the 
finish of the door, and with the chrome-plated 
horizontal beading, adds the necessary glitter 
to relieve the solid white of the doors. There 
being no latch, the release mechanism is now 


FAN MOTOR HOUSING. A new oscillating 
mechanism opened the way to a complete rede- 
sign of the conventional fan motor housing. 
The old model at left could have been mod- 
ernized, but the oscillator crank still would 
have protruded. In the new model, the motor 
shaft is supported on two bearings with an 
interposed worm that drives a set of spur gears 
and a crank system. In this mechanism, 
nothing protrudes from the motor shell except 
the supporting stud about which the whole 
shell oscillates. A new magnetic circuit and 
redesigned punchings in the motor are other 
engineering changes. In the older motor with 
conventional magnetic circuit, size was deter- 
mined by the need for keeping magnetic densi- 
ties at a low level to reduce noise. A new 
circuit with redesigned punchings removed 
the noise factor at a size limitation. New motor 
has 33 percent more output than its predeces- 
sor, yet is much smaller in diameter, thus 
making possible a shell design that is not too 
large in diameter in relation to length. 

The maximum diameter of the shell is just 
back of the blade guard. Shell contour then 
follows an essentially elliptical path rearward 
to the rounded end. The on-off switch fits into 
a boss at the back of the shell. This break in 
the contour is a concession to the engineering 
need for providing space inside the shell for 
the switch body and leads. The oscillator con- 
trol knob on top was originally designed with 
a straight knurl, but this was converted to 
ridges closed by a continuous bottom circle. 


just a short vertical rod. Both of the models shown have individual 
letters in the manufacturer's name. This is more expressive than a 
single nameplate, which perhaps engineering would have selected for 
cost reasons, but appearance prevailed because of the distinctive char- 
acter of separate letters. The top corners have a small radius which 
gives character to the overall appearance. 


PRODUCT ENGINEERING DrcrwnrER, 1951 





GARBAGE DISPOSAL UNIT. The post war model (left) 
of the Disposall, General Electric's garbage disposal unit, 
is actually the second redesign of the original 1933 assem- 
bly. Its contours are irregular and not as pleasing as those 
of the 1950 model at right. The sectional view of the lat- 
ter illustrates the internal features that permitted design to 
use the contoured housing. The motor rotor is overhung 
on a twin roller bearing and needs no closure at the bot 
tom. Thus the bottom flange cover has a contour that 
blends with the lines of the main housing. The lower 
flange, which carries the rotor roller bearing, is fastened 
to the main housing by cap screws (heads down). The 
thickness of the main housing required to accommodate 


FOOD MIXER. In the redesign of this food 
mixer, the three beaters were retained, but the 
motor assembly changed from vertical (left) 
to horizontal (right). Engineering produced 
a motor of relatively small diameter and light 
weight with a compact governor and new con- 
trol. Instead of using the flat cylindrical shape, 
which would be the shell shape of the lines 
of the motor only were followed, design made 
the top and side profiles curved. The flat area 
provided for the three beater mounting-holes 
is worked into the design by extending it back 
the full length and keeping it narrow. By 
introducing a step in the cross section on each 
side, the feeling of massiveness was reduced 
and space found for hidden cooling vents. To 
solve the problem of poor mating between the 
upper and lower shell pieces, a bead was added 
on the upper shell, thus giving character to 
the unit and hiding the joint. The “grilled” 
speed control knob, which blends into the 
diameter and contour of the shell, was placed 


Product. Appearance (« ontinued ) 


Supporting 


} a 
Resilient 
mount: ng 


these screws determines the maximum diameter of the 
whole assembly and thus the overall profile curve. The 
bottom flange cover conceals these cap screws giving a 
smooth overall appearance. While the heads of the screws 
holding the bottom flange cover to the motor stator could 
have been concealed, it was considered advisable to use 
the projecting acorn nuts which act as a four-point sup- 
port for the appliance prior to installation. The bolts at 
the top, which hold the appliance under the sink, are not 
concealed, because they are out of sight, but still must 
be accessible. The motor starting relay and capacitor are 
concealed behind the separable die-cast housing cover, 
which has lines styled to blend with the main housing. 


"d 


entrance for motor cooling air. Handle proportions and contours 
were worked out jointly by design and the home economists, and a 
gray color chosen for the handle, control knob and cord set. This 
color scheme gives the mixer head the appearance of reduced weight 
and is a pleasing departure from the hitherto conventional black 


up front to provide accessibility as well as an handle attached to the cylindrical white head. 
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FIG 1 


eee a — ee 


Fig. 1—Standard pitch circles and center 
distance for a pair of meshing gears. 


Fig. 2—Tooth thicknesses and pitch radii for 
backlash operating o% pitch circles 


FIG 2 


two gears with 
than standard. 


Control of Backlash in Gears 


M. F. SPOTTS 


Mechanical Engineering Department 
Northwestern University 


[O PREVENT and to 


smooth 


BINDING gain 
tooth action in gear trains, 
clearance or backlash can be obtained 
by decreasing the standard tooth thick 
y increasing the standard 
center distance, or by both methods 

When tł. „ears carry uniform loads 
and always turn in the same direction, 
the amount of backlash usually has no 
effect on the operation of the train 
When the direction of rotation of the 
gears in à power transmitting train is 
reversed during normal operation, an 
amount of backlash may 
ause undesirable impact effects. In 
indexing mechanisms and other pre- 
equipment, only a minimum 
amount of backlash can be tolerated 
because of the shift it introduces in 
relative angular positions upon re- 
versal of the shafts. 

In this discussion the nomenclature 
is defined in Table I will be used 

For two meshing gears, the relations 
shown in Fig. 1 are difficult to achieve 


ness, or by 


excessive 


cision 
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since they imply that the gears have 
teeth of theoretically correct thickness 
and that the gears are mounted on a 
center distance that is also theoretically 
When no consideration is 
given to backlash, the theoretical tooth 
thickness is half the circular pitch. 

As actually cut, the tooth thicknesses 
; and fg measured on their respective 
standard pitch circles may be greater 
or less than the theoretical tooth thick 
In Fig. 2, gears 1 and 2 are 
shown with tooth thicknesses /, and /, 
greater than the theoretical, and are 
operating on actual pitch circles of 
radii r’, and r’,, and the actual center 
distance is 


correct 


ness 


ær +r 2A 
The shift from the standard pitch 
circle to the actual pitch circle is such 
that the original gear ratio of the train 
is preserved, so that 
j 1 

ho € JR 

or from Eqs (2), (2A), and (3) 


r. 
1 


r 


Propuct 


The sum of thicknesses #’, and /';, and 
backlash 6 on the actual pitch circles 
is the circumference of the actual pitch 
circle divided by the number of teeth 
in the gear, or 


> , 
+ lar Vi ler 


To simplify the presentation, the 
relations existing between the base 
circles and the actual pressure angle 
for the gears of Fig. 2 are shown in 
The gears, having been cut 
with a generating tool of pressure 
angle 6, have base circles of radii r, 
cos 9 and ro cos @ respectively. These 
base circle radii remain unchanged re- 
gardless of the actual center distance 
dimension 

The actual pressure angle ¢, at 
which the load is transmitted from one 
gear to the other, however, does de- 
pend on the center distance mounting 
dimension c'. The relationship be- 
tween 0 and 4 is 


Fig. 3 


cos 8 — 
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Table I—Nomenclature 
SUBSCRIPTS: 
Numeral 1 refers to gear 1; numeral 2 refers to gear 2. 


SYMBOLS: 
DP = nominal diametral pitch 
N = number of teeth in gear 
r = radius of standard pitch circle = N/2DP 
c = standard center distance, i». 
=r +r = (N, + N,)/2DP 
= radius of actual or operating pitch circle, in. 
= actual or operating center distance, in. 
=gh +r (2A) 
= circular thickness of tooth measured at the standard pitch 
circle, in. 
= circular tooth thickness on the actual or operating pitch 
circle, in. 
= backlash, in. 
= (2 x r'i/N,) — (t€; + t) 
i X -(2-r;/N)-—(t-t) 
N 6 = pressure angle of generating tool, deg 
e = actual or operating pressure angle, deg 


Fi circi d 1 i inv @ = involute function of @ = tan @ — @ (radians) 
ES deci in Fig. i and actual a dee inv ¢ = involute function of ¢ = tan ¢ — ¢ (radians) 


by Dimensional Tolerances 


Effect on backlash in mating gears caused by deviations from specified dimen- 
sions. Method of solving backlash problems when gears and center distance are 
individually selected for assembly. Procedure for calculating tooth thickness and 


center distance tolerances to obtain required backlash in selective assembly. 


and the relationship between r,, f^}, EXAMPLE 1. Two 10 DP gears of 30 by Eq (9) & = 2 x 6 (0 O15147¢ 

tr, ’;, 6, and $ for gear 1 is and 90 teeth, cut with a 20 deg gen- 2 $ ooo 
erating tool, are to be mounted with = ^10 " 

0.0010 in. backlash. After cut.ing, the 0 15598 } 1560 ir 
30 tooth gear is found to have a /, 
value of 0.1601 in. After boring, the 
2r’s (inv ¢ nv @) (5 center distance of the gear housing is > 
found to be 6.0040 in. For the 99 gear problems l'hese data apply only 
to gears cut with a 20 deg generating 
tool. Using a series of empirical 
values of ¢’/c, this table was compiled 
to yield the numerical values of the 


related terms. In Table II 


corresponding equation for gear 
The data given in Table II can be 


used to facilitate the solution of many 


An important relation is further ob 
tained by adding Eqs (7) and (8) 
substituting Eqs (4) and (2A) into 
Eq (5), and substituting r,/c for 
r,/c’, and 1/DP for 2r,/N,. This inv @ = inv 20 deg = 0 0149044 
operation results in 


tooth gear, find the value of f, neces- 
sary to maintain the specified backlash 
From tables of involute functions 


SOLUTION :— 4 


n , ) By Eq (2; « 30 -- 90)/(2 X 10 nd A t/2c * in -—" 
( th ey 6.0000 in. —SEÉEER A 


| | v Eq (6) cos e = 6.0000 X bà ti 
A : 0 9396926 /6 0040 -— 0.9390665 -€— 
[he utility of I q (9) is demon 20.1046 deg — 0.3508921 radian Practical 
e tan = 0 366039 ble H| 

strated in the solution of the follow inv y = 03660397 — 0.350892) i^ Table H by an 
ing example = 0 0151476 formation of Eq ( 


ise can be made of the 
approximate 
11). This 
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formation is accomplished by substitut- 
ing the terms (c + Ac) for c’. The 
quantity c/c' in Eq (11) then becomes 


A 
à 


In gear problems the terms (4 c)?/c is 
ordinarily small enough to be neg- 
lected without introducing an error 
that affects the accuracy of any prac- 
tical dimension. For practical purposes, 
therefore, 

12 


^ 
à 


Puting Eq (12) in Eq (11) and 


dividing through by 2¢ 
r DP 


) 


The utility of Table II is demonstrated 
by the following example 

ExAMPLE 2. Two 10 DP gears of 30 
and 90 teeth, cut with a 20 deg gen- 
erating tool, are to be mounted with 
backlash of 0.0010 in. The gears are 
already cut with /, for the 30 tooth 
gear measuring 0.1588 in., and /, for 
the 90 tooth gear measuring 0.1563 
in. What must be the actual value of 
the mounting center distance? 


SOLUTION 


Using Eq (13) 


/2c — [0 1588 4- 0.1563 4- 0.0010 — 
0.0010 (A c/c) — 0.314165]/2 X 6 

= 0.0001617 — 0 0000833 (Ac /*) 
Since its value is too small to affect 
practical considerations, the A c/c term 
and its multiplier in this calculation 
are neglected. Then by interpolating 
the 4 //2c values in Table II, the value 

of ¢’/c is 

= 1 0004 + 0 0001 


= | 000443 
orc’ = 1 000443 x * ( 


158/365) 
0027 in 


Thus, without finding ¢, the solution 
is obtained 

For the value of c'/c given, inspec- 
tion of Table II shows that the rela- 
tionship between A c/c and 4 //2e, 
for 20 deg gears, can be closely ap- 
proximated by the empirical equation 


z0364(4 ) 

0 728A (14 

74 At 15 
Hence, these 

Variation A < 

expressed in 

ratio « 


and A l 
equations permit a 
in center distance to be 
terms of A ¢ when the 
c is close to unity 


EXAMPLE 3. Work Example 1 by Eqs 
(14) and (15). 


SOLUTION : 


Ac = 6.0040 — 

At=0.728A4 

4 At—t — b{ 
0.00291 — 0.1601 
0.31416 
0.15597 


6.000 = 0.0040 in. 

= 0 00291 in. 

F (r/DP) 
0 0010 4- 


or 0.1560 in. 


EXAMPLE 4. Work Example 2 by Eqs 
(14) and (15). 


SOLUTION: 


=( 1588 +0 1563 + 
z 0 0010 — 0 31416 
0 00194 

1 374 X 0.00194 
0 00267 in 

6 0000 + 0.0027 

6 0027 in 


By Eq (11) At 


By Eq (15) Ac 


By Eq (10) e 


uw 


Thus by using Eqs (14) and (15) 
considerable time can be saved in 
solving many gear problems. 

The foregoing equations indicate 
the method of solution when the gears 
and center distance are individually 
selected for each other. For random 
assembly, on the other hand, the back- 
lash usually varies over wider limits 
Equations will now be derived to aid 
the designer in dimensioning drawings 
and to indicate the extent of permis- 
sible backlash variation. 

As previously indicated in Eq (12) 
the ratio c/c can be approximated as 
equal to 1. Then by Eqs (10), (11) 
and (14), the backlash P is 


= (e/DP 
= (x/DP 


When the dimensioned 
with thicknesses on the stand- 
ard pitch circle equal to each other, 


drawings are 
tooth 


and = (x DP 2: +0 728 


The maximum backlash occurs 


Table II—Values of \ ¢/2c for Different Values of c'/c 


Data are valid onl 


0 9990 —0.0010 0.940, 
0 9991 — 0.0009 0 940 
0.9992 — 0 000* 0 940 
0 9993 — 0.0007 0 940, 
0 9994 — 0 .000t 0.940 
0 9995 — 0.0005 0.940, 
0 999( -0 0004 0.940, 

997 0 0003 0.939, 

9998 0.0002 939. 

9999 —0 0001 39. 

0000 0 39, 

0001 0 0001 39. 

0002 0.0002 

0003 0 0003 

0004 0 0004 

0005 0 0005 

0006 0 0006 

0007 0 0007 

0008 0 0005 

0009 0 0009 


0010 0 0010 


for gears cut wit 


h a 20 deg generating tool 


$, deg $, rad 


19 346,3053 
19.8577 346,5824 
19.8735 346,8592 
19 88946 347,136 
19 90527 347,4125 
19.92110 347 ,6888 
19.93693 347,9651 
19.95271 348,2405 
1996848 348,5157 
19.98425 348,7910 

00000 349,0659 

01575 349,3407 

03146 349,6149 

04717 349,8891 

06285 350,1628 

07852 

09418 

10983 

12547 

14108 


15668 


cooocoooocococoocococjococo 
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tan $ 


360,8471 
361,1604 0 014,5780 
361,4733 0 014,6141 —0 0002902 
361,7869 0 014,6503 —0 0002540 


Cos 98 = cos 2 


inv $ 


0.014,5418 —0.0003625 


—0 0003263 


0 014,6865 —0 0002178 
0 014,7227 —0.0001816 
014,7590 —0 0001453 


363,0358 0 014,7953 —0 0001090 
363 ,3474 0O 014,8317 —0 0000726 
363 ,6590 0 014,8680 —0 0000363 
363 ,9702 0 014,9043 0 

364,2816 0 014,9409 
364 ,5922 0 014,9773 
.364,9029 0 015,0138 
.365,2130 0 015,0502 0 0001459 
65,5230 0.015,0867 0 0001824 
65.8329 0 015,1233 0 0002190 
.366,1426 0 015,1599 0 000255¢ 
66,4522 0 .015,1965 0 0002922 
.366,7613 
0.367,0702 


0000366 
0000730 
0001095 


0 015,2331 
0 015 


0 0003288 
0 0003655 
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when the center distance is a maxi 
mum and the tooth are 
a minimum. Then 


= (x DP 


0.728 (c'a 16 


thicknesses 


The minimum backlash when 
the center distance is a minimum and 
the tooth thicknesses have their maxi- 
mum values 


occurs 


DP Limes + 


0.728 (c... 17 


a = * 


The variation in backlash is then given 
by the difference between Eqs (16) 
and ( 17) 


Is 


EXAMPLE 5. Suppose the circular 
thickness of 20 deg gears of 10 DP 


can be held to a total variation of 
0.0013 in., and that the variation in 
the 6.0000 in. center distance is 
+0.0010 in., and that for random as- 
sembly the minimum backlash is 
0.0010 in. Find the value of the cir- 
cular thickness to be placed on the 
drawings and the expected variation 
in the backlash 


SOLUTION: 
From Eq (17 


Ines ** [( / DP bin 
0.728 (c’ min 2 
= {0 31416 — 0.00100 + 

0.728 (5.99900 — 6 00000 
= 0 1562 in 


= 0 1562 — 0.0013 =0 1549 in 


If the standard pitch circles have di 
ameters of 3.0000 in. and 9.0000 in., 
the drawings should read “Circular 
thickness at 3.0000 in. dia of 
0.1562/0.1549 in.” and "Circular 


thickness at 9.000 in. dia of 0.1562 


0.1549 in.’ 


From Eq 2 x 0.00130 4 


—- 5 9990 


18) bnaz — mia = 


0 728 (6 0010 
= 0 0041 in 


Thus the expected variation in back 
lash is 0.0041 in., with a maximum 
value of 0.0051 inch 

When the tolerances on circular 
thickness and center distance are ad 
ditive or arithmetic in the assembly, 
Eq (18) is valid. The simultaneous 
actual occurrence of the maximum and 
minimum values of tooth thickness 
and center distance as assumed in 
Eq (18) is exceedingly rare. In the 
majority of random assemblies, the 
minimum backlash will be larger than 
that given by Eq (17), and the maxi 
mum backlash will be less than that 
given by Eq (16) 


High-Speed Crystal Clutch for Special Applications 


AN EXPERIMENTAL crystal clutch re 
cently developed at the National Bu 
reau of Standards is believed to be the 
first of its type. In the new clutch 
application of a direct-current voltage 
to the electrodes of three “Bimorph 
piezoelectric crystal elements 
bending of the elements; this bend 
ing presses the clutch output disk 
against the rotating input disk. Distin 
guishing features of the clutch are high 
speed of responsc and almost negligi- 
ble current drain. No current flows 
other than insulation leakage, after the 
applied voltage has charged the ca 
pacity of the crystals. The clutch cre 
ates no magnetic field 

In the only model thus far 
structed, the output shaft delivered 
useful torque in as little as 0.2 milli 
second after voltage was applied. Out 
put torque was approximately 16.5 
oz-in. at 400v excitation, or 21 oz-in 
for 500v. The no-voltage drag torqu« 
was about 7.5 oz-in 


causes 


con 


Construction of the crystal clutch is 
essentially simple. The output disk is 
located between two rotating mem 
bers; a thin, flexible crystal pressure 
plate and a heavier mounting plate or 
input disk. Three of the Bimorph 
crystal elements, which bend when op- 
posite potentials are applied to differ 
ent parts of the crystal surfaces, are 
spaced at 120-deg intervals. When 
the exciting voltage is applied, the 
crystals press against the pressure plate 
at a radius of 1.5 in., pinching the 
output disk beiween the plate and the 
In} ut disk 
DrcrwnrER 
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The clutch proper and its immedi 
aie mounting occupy a space about six 
inches in diarneter and a little more 
than an inch long. The complete as 
sembly includes, in addition, internal 
bearings for the output shaft, bearings 
and mounts for the entire assembly, a 
drive pulley, and slip rings for trans 
mitting the exciting voltage to the ro 
tating assembly 

Several factors enter into the design 
of a clutch of this type. Speed of re 
sponse, the principal design goal, is 
related to the inertia and loading of 
the output system, the available torque, 
the distance the crvstal pressure point 
must move before it begins to pinch 
the output disk, and the resonant fre- 
quency of the crystal itself. It is the 
resonant frequency that sets the ulti 
mate limit for speed of response. 

The dimensions of the Bimorph 
crystal determine not only its resonant 
frequency but also its sensitivity. The 
resonant frequency, in kilocycles, of a 
Rochelle salt crystal Bimorph is given 
by 26 T/LW, and the sensitivity in 
mils per kilovolt is approximately 0.08 
LW/T?, where L, W, and T are 
crystal length, width, and thickness, in 
inches. Since increased crystal thick 
ness is favorable to high resonant fre- 
quency but unfavorable to high sensi 
tivity, design dimensions are matters 
of compromise and judgment 

If resistance is present in the excita 
tion circuit, the voltage appearing 

ross the crystals will rise exponen 
tially while the crystal capacity (about 
0.0065 uf) ts charged. If the voltage 
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is excessively slow, speed of re 
sponse will of course be impaired. It 
might be thought that if 
were eliminated, so as to give very fast 
voltage rise, speed of response would 
be a maximum. This does not prove 
to be the case, however. Instead, an 
irregular output motion appears, prob 
ably due to bouncing of the crystal 
against the output disk, while response 
time shows no significant improve 
ment 

Rochelle-salt crystal elements are 
used in the present clutch because they 
are readily available and highly sensi 
tive. Rochelle salt has several disad 
vantages, however: it is easily frac 
tured, melts at 55 deg C, and will 
deliquesce unless protected from hu 
midity. Barium titanate crystals, a logi 
cal alternative, should provide a me 
chanically rugged clutch usable at 
temperatures up to 100 deg C. Barium 
titanate is less sensitive than Rochelle 
salt, however, and also has a higher 
capacity 

Obviously, 


rise 


resistance 


this crystal clutch does 
not have wide applicability. Yet its 
high speed and negligible current drain 
could be very valuable in a few highly 
specialized but nevertheless important 
instrumentation functions. In special 
photographic recording apparatus, for 
instance, the crystal clutch could be 
used to move motion picture film in 
fast response to an actuating voltage 
The experimental clutch model could 
undoubtedly be improved upon; in 
desirable modifications 
have already become 


fact, several 


ppar t 
Appa ent 





Division, Rockwell Mfg. Co 


Fig. 3—Powdered stainless steel parts. These parts are used 


in water and industrial meters. The bushings gave bet 
ter resistance to wear and galling and were obtained at 
a lower cost than those made by other techniques. The 
sintered and coined driving arms have also performed sat 


isfactorily because of their smooth surface, absence of 


burrs and good corrosion resistance. Tapping of the holes 
was the only machining required on these driving arms 
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Vanadium Alloy Steel Co. 
Fig. 1—Continuous furnace for annealing and reducing stainless steel powder. The powder is made 


more compressible and practically free of oxides by this operation. Batch type furnaces are also used. 


UsE OF THE POWDER METALLURGY PROCESS for the pro 


duction of small stainless steel mechanical parts has long 
been a goal of machine designers because 

(1) Production rate can be increased 

(2) Machining can be reduced or eliminated 

(3) Smooth, clean surfaces can be obtained 

(4) Close tolerances can be held 


(5) Properties are similar to wrought stainless steel. 
Previous attempts to produce a good, workable aus- 


tenitic stainless steel powder had resulted in several prob- 


lems. Process limitations and poor corrosion resistance of 


finished parts had been the drawbacks. 

However, a Type 316 stainless steel powder is now being 
produced that can be pressed and sintered at pressures 
and temperatures which are commercially feasible. Most 
of the shapes fabricated from other powdered metal ma 

rials can now be obtained in stainless steel 


The powder is produced by water-jet disintegration of 
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TABLE 1! 


(a) Powder Properties of Production Lot 


+100 mesh— 3.5% 
+150 mesh—23.6% 
+200 mesh—24.7% 
+325 mesh—22.2% 
—325 mesh—25.0% 
.30 to 50 tons/sq in. 
....2100 F to 2400 F 


(psi for 0.2 percent offset) . 20,000 to 55,000 
Hardness (Rockwell "B").. 15to 65 


Fig. 2—Powder is fed into the die cavity from a hopper. The green com- 
pacts are ejected after pressing and brushed aside by the feeder shoe. 


ARTHUR H. GROBE, VANADIUM ALLOYS STEEI 


COMPANY 


RAYMOND HOFFMAN, KEYSTONE CARBON COMPANY 


for Mechanical Parts 


Stainless steel mechanical parts have been produced by the powder metal- 


lurgy process in the past but a new Type 316 powder gives promise of 


overcoming previous limitations and thus broadening the range of applications. 


molten stainless steel with sul dewatering and 
The shape and size of the powder particles 
can be effectively controlled by adjustment of the jet stream 
Since the powder is produced directly from the molten 
alloy, with no intervening chemical treatment, the compo 
sition of the particles is identical with the composition 
of the melt. Compacts made from the powder are conse 
quently uniform in properties if pressed and sintered 
under identical conditions 

The shape o fthe Type 316 powder can be varied to ob 
tain approximate spheroids with relatively smooth surfaces 


or irregularly shaped particles. For molding machine or 


sequent 
screening 
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functional parts a small amount of spheroids mixed with 
a larger amount of the irregularly shaped particles consti 
tutes a good molding powder. A typical particle size dis 
tribution is shown in the sieve analysis included in Table I 

Because of the comparatively high molding pressures 
used and the higher friction of the stainless steel as com 
pared to -— or iron, carbide die parts are necessary to 
produce good compacts, especially in large quantity. Lubri 
cants used in pressing are those generally used in powder 
metallurgy molding and include stearic acid, stearates and 
waxes 

The sintering atmosphere must be highly reducing, and 
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" 50 tsi 
comed -. 


M resintered 
i 


40tsi coined 
resintered 


40 tsi 
30 tsi 


| f1) 30tsi coined 
resintered 


Tensile Strength, psi x |, 


3 


5 o0 2200 2300 2400 2400 
Sintering Temperature, deg F Sintering Temperoture, deg.F 


(a) Density vs Sintering Temperature for the —100 Mesh (c) Tensile Strength vs Sintering Temperature for the 
Stainless Steel Powder Type 316, P-738. Single sintering -100 Mesh Stainless Steel Powder P-738. Single sintering 


treatment and double sintering treatment with coining treatments were conducted on these specimens. Sintering 
operation between sinters. All sintering was for 45 min. time was 45 minutes at temperature. 


psi x 1,000 
g 


£ 
o 
2 40) 
ea 
= 
v 


3 


Tensile 


2200 2,300 2,400 100 2400 
Sintering Temperature, deg F Sintering Temperoture, degF 


(b) Density vs Sintering Temperature for the —100 Mesh (d) Tensile Strength vs Sintering Temperature for the 
Stainless Steel Powder P-738. Single sintering treatment for —100 Mesh Powder P-738. Single sintering treatments 
45 min. at temperature followed by a coining operation at for 45 min. at temperature followed by coining at the 
the original compacting pressure. original compacting pressure. 


he dew point very low. Precautions must be taken to pre peratures as low as 2100 F with resultant tensile strengths 
vent contamination or moisture pick-up by the atmosphere for single sintering treatments from 17,000 to 29,000 


in the furnace psi and elongations of 5 to 6 percent. 


Laboratory tests were conducted at the Vanadium Alloys (2) The maximum tensile properties obtained by doubk 


Steel Company on the Type 316 powder. The purpose of sintering at 2350 F, with a coining operation between 


sinters, are 56,000 to 76,000 psi with clongations of 17 t 


the investigation. was to determine the tensile properties, to 


density and hardness of powder compacts from 100 31 percent 


(3) The maximum weight loss in hydrogen was 0.29 
2,350 F. The percent after correcting for carbon loss 
properties of the powder used are listed in Table II and (4) A shrinkage of 1.2 to 1.5 percent was obtained by 
the graphical results of the investigation in Fig. 4 sintering for 45 minutes at 2275 F 

A metallographic study was made of three of the den 
sity compacts after the double sintering treatment and after 


the coining operation between sinters. The photomicro 


mesh powder when compacted at 30 to 50 tons per sq in 
and sintered for 45 minutes at 2,100 F to 


(5) Qualitative data on green strength led to the con 
clusion that a compacting pressure of 40 tons per sq inch 
would produce compacts that will withstand ordinary 
graphs, Fig 5, show the structure obtained commercial abuse 
The conclusions reached as a result of this investigation 


Since powdered stainless steel parts are sintered in a 
are 


highly reducing atn osphere there exists the probability 


(1) The powder can be successfully sintered at tem that they are in the active state and consequently more sus- 
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D 
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Tensile Strength, psi x 1,000 


N 
o9 


2,300 2400 
Sintering Temperoture, deg F 
(g) Shrinkage vs Sintering Temperature for the — 100 Mesh 
Stainless Steel Powder P-738. Shrinkage was measured on 


the 4 in. length of the tensile specimen. Single sintering 
treatment of 45 min. at temperature. 


2,200 2,300 
Sintering Temperature, deg F 


(e) Tensile Strength vs Sintering Temperature for the 
—100 Mesh Powder P-738. Double sintering treatments 
for 45 min. at temperature with a coining operation at the 
original compacting pressure between sinters. 


io 


As Sintered 


Coined 
d-resiniered 


@ 
o 


Shrinkoge , percent 


2,300 2,400 
Sintering Temperoture, deg F 


(bh) Shrinkage vs Sintering Temperature for the —100 
Mesh Powder P-738. Shrinkage for the second sintering 
treatment of 45 min. at temperature. Shrinkage was meas- 
ured on the 4 in. length of the tensile specimen. 
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5.0 5.4 58 62 66 70 
Density, g/cc 


(f) Tensile Strength vs Density for all of the Tensile Table Ir — 


i Properties of Powder 
Specimens made from the —100 Mesh Type 316 powder. 


Investigated 


1. å 
Chemical Composition 
Carbon 
Silicon : 
Manganese 
\ ' Sulphur 
ceptible to corrosion especially in aqueous solution Phosphor 
: s 
Immersion of sintered parts in water for three months - 
: I romium . 
showed a slight amount of corrosion. However, after a Mo 
É enum 
short passivation treatment, parts immersed for the sami Nickel 
| 


period remained bright and unaffected 


Fig. 4—Properties of Type 316 Powder. 


2. Siey, 
2. e = 

Passivation procedures are quite simple. One effective M Analysis 
method is to immerse the parts for 2 to 4 hr in a 10 to 20 esh Size 
percent solution of nitric acid, followed by a wash in + 100 
f 


running water. In some plants, passivation is resorted to Ld TAG 

200 
=200 +270 
~ 270 +325 


Properties of Finished Parts 325 


for all stainless steel parts as an insurance against con 
tamination by iron or steel particles 


By varying compacting pressure, sintering temperature 3. Apparefit Density — 2.62 


cc 
and coining pressure thc physical and mechanical properties 8/ 


4. Flow Ti 
1 ^ ime — > 
can be varied between certain limits. Table I (b) indi 28.7 sec 


ues the limiting properties obtainable in actual produc 5. Compression Ratio 
tion. The lower values are satisfactory for bearings, either @ 30 tons/sq i 
- / n 

@ 40 tons/sq in 
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l'or 

mortc 

limit 

rolled stock 
applications 

property of powdered 


ugh for most general 

Stainless ste 
gafling 

arts frequently fail 


to weld together 
f mating 


wear and to seizing and 


parts car 
pat an 


wear al iP revent seizit 


Consequ differen 
Also, powdered parts can 


non-powder parts to improve wearing 


ntly parts ot 


Incss n run 


together 
run against ' quali 
es. Experience has indicated that powde red stainless steel 
s worth investigating by those whose problem with stainless 


ias been poor wear resistance, or galli 


ing and seizing 
of powdered stainless steel parts vary 


y 
Rates of productiot 


e 
mu) 
A% 


^ 


Vanadium Alloys Steel Co 


Fig. 5—Photomicrographs of powdered stainless steel compacts 
after a double sintering treatment and coining operation be- 
Specimen “A”, sintered at 2250F has the regular 
single phase, stainless steel structure with some evidence of the 
original particle size and shape. The structure of specimen "B", 
sintered at 2300! ferrite 
at 2350F, also has some ferrite present and 
signs of melting. All specimens 
Magnification 500X 


tween sinters 


shows some , Sintered 
exhibits 


etched in 


Specimen “C” 
some 


incipient mixed 


acid in glycerol 


72 


ia 


between 500 to 1000 pieces per hi 
t 


y on the size 
1 f »art 
ind shape of the part 


The shape and complexity of the part letermine the tol 
es that can be maintained. On most parts toler 


inch 


ances 
held 


of 


+0.003 inch are general and 
if required 


0.001 


Applications 


Major application of these stainless 
mechanical field has been driving arms used in 
the intermediate gear trains of water meters. The 


meter industry has shown 


steel pai » In the 
for small 
water 

j | t vdered 
onsiderapie interest in powdered 


stainless steel because of the need for 


small parts whi h 
must operate satisfactorily for 4 g as 40 to 50 
A material 


waters 


ycars 


resistant to wear and 


orrosion Dy the various 
throughout the country is required Lhe Type 316 
powder parts have properties suitable for l 
Powdered stainless steel ha pla ed cold 
stainless tubing for bushings in some 


industrial meters that are used to measure nitric 


also re drawn 


sleeve bearings and 
acid and 
other highly corrosive liquids In this applic ation, seizure 
of the 18-8 stainless shaft in the bushing of the same’ ma 
terial resisted seizure and had better wearing qualities, at 
tributable probably to its unique structure and lower density 
and hardness. The high cost and customer inconvenience 
involved in meter replacement was considerably reduced 
Other aj opli ations of stainless steel powder parts include 
iides for fishing rods, and a small onu in cigarette light 
ers. The relatively few current ations are a reflection 
the newness of the process and the material and not its 
limitations. Small gears, cams 
machine parts can I 


readily be 
n The unique properties of the 


appli 


and other 
Type 316 
material and the 
attainable savi ngs in fabrication cost are expected to stimu- 
late interest among engineers and manufacturers 

The price of Type 316 powder is high, compared to bar 
or sheet stock—approximately twice as much per pound 
However, the amount of material used per part is consider- 
ibly less since there is negligible scrap loss and little if any 
required machining. The cost per finished part is usually 
ompetitive with parts fabric s Py other processes 

The high cost of s primarily due to the 
f alt iction. The capacity of 
the powder plant Is Susi imes that of the fabricating in- 
dustry that consumes the pow« der. The poor av ailability and 
high cost of good quality stainless steel scrap dtm 
to the high price of the powder. Reduction in price can 
be expected as consumption of the powder increases and 
full advantage is taken of the production capacity 


levers, bearings 
fabricated from 


the Ep 


present low rate of pow« 


The initial cost of dies for pressing and coining is also 
high. Consequently the production quantity must be suffi 
iently large to absorb this cost 


Design Aspects 


In the design of small structural parts such as cams, 


levers, gears and pinions the limitations of the powdered 
metal process and the processing properties of the powder 
must be considered 

The general design limitations for stainless steel parts 
conform with those for powder parts 
These have been covered previous articles and are well 
presented in the bulletins published by the metal powder 
companies 


bronze or iron 


Higher molding and coining pressures are required in 
forming Type 316 powder parts. The higher pressures 
decrease by approximately 50 percent the cross-sectional 
area that can be handled on a given capacity press as com- 
pared to bronze and iron parts. This is a limitation on the 
ibricator, and his press capacity will govern the size of 
xe pieces obtainable 
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Finishing application on the Allis-Chalmers Model *CA" farm tractor. Finish used is a full-alkyd synthetic enamel. 


lIractors are spraved first with a mist coat followed immediately by a full coat to give a total film thickness of 1.2-2.0 


mils. Following spray painting, the tractors are baked in a forced convection type oven at 150 F. for 45 minutes 


ished. pounds, h as alkyd or phenoli 
The ultin requirement on resins, that are diluted in volatile 


f 


shed 


] pro in respect to solvents. Depending upon the typ« 
mechanical, f vehicle and solvent used, varn 

resi ies can be dried either by baking 

air-drying (evaporation of the 

volati thinner and  oxidatior 

and/or polymerization of the 

or vehicle Linseed oil and china 


may wood oil are commonly used for 
affe ne tyg li uid | used. | solvent 


Types of Organic Coatings 


ii 


CLEAR SOLUBLE OR ! IGMENTED pit tainers f 
MATERIALS l 


or food and chem 


lac- als, and small har 





One of the newest applications of lacquers is for three-dimensional 


plastic nameplates and emblems made by molding a clear acrylic plastic 


and finishing it with lacquer in one or several colors on the back 


(,00d appearance and high temperature resistance are two of the salient 
requirements for the finish for these space heaters manufactured by the 
Coleman Stove Company. To obtain the grain structure on the panel 
the unit is first cleaned and finished with an enamel base coat Phe grain 
coat, which is an enamel and not an ink or decal, is then applied with a 
special roller and baked. Finally a clear coat is sprayed over the grain 


coat. The panel withstands temperaiures of 300 F without discoloration 
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ILICON SILICONE-ALKYD SILICONE-ALKYD 
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How aging at elevated temperatures affects typical formulations of 
silicone, silicone-alkyd, and alkyd—melamine coatings at 392 F 


75/25 25/75 
100 HOURS 1 HOUR 
100 HOURS 100 HOURS 


How aging at elevated temperatures affects typical formulations 
of silicone, silicone-alkyd, and alkyd—melamine coatings at 482 F 


blistering and peeli 
surface temperature 
cost finish in increased, the size of 
lors that will shell could be decreased 
temperatures of 400 to baffles eliminated. The 
out discoloration. Sili- one fi hes has actually 
namels will usually fill in these design improvements 
Ihe only finishes now An advantage sometimes not 
at popular prices are .: ciated with the high tempera- 
resistance of silicone enamels 
is faster baking time due to in- 
reased temperature of the ovens 
examination For example, a product that re- 
For example, one quires baking for one-half hour at 
ns on the surface 300 F might be dried in a much 
a space heater is shorter time if the temperature 
resistance of the were raised to 425 F. Presently 
high a temperature there are two restrictions to such à 


loration and may result large increase in temperatures 
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modified lacquers. Spatter finishes, 
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stoe enamel! 


v 
o 
---- Silicone - alkyd white enamel! 
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production s jd. Acquers, 


GLOSS (B & L-60' GLOSSMETER) 
o 


10 20 30 4 50 60 70 $80 90 100 

EXPOSURE AT 392*F,HR — ud ws 
Gloss retention of silicone, silicone-alkyd, and alkyd- EL adel 
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irthermore, 


ita 


t tin he 
| preset nt he 
he presen l , 


cost per square foot of finished sur- 

face has been high. As a result 

they have not been used in high pr 
t r y 


duction metal finishing operation 


same extent as enamels 
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— Silicone white enome! 
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Gloss retention of silicone, silicone-alkyd, and alkyd- 
melamine white enamels at 482 F 


Data Courtesy Dow Corning Corp. 
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ition of a silici 
porcelain enamel fini 
tcnen range 
a definite 
ire. Silicone 
ised experimentally 
chen sinks and other 
Ishing 1 ns in thi appliances subjected t: 
ones, of course, can erature and impact 
temperatures i I I The other type of 
or above, and new ove organie finish having somewh: whereas three were 
ns definitely will provide similar applications as enamels juired. Although tl 


ing temperatures of 500 F the pigmented lacquers. ; ill be polished, 


istance to high temperatures mented lacquer finish has 
only desirable property of tremely high gloss if 


however. Other plied, and when 


t 


as toughness, hard- flows and evens ou 


and acid and alkali resistance jesides a smooth fini 


e excellent And while the effects can be obtained w 





i also influences cost sin ct 
\ the number of coat I must ! 
ctors applied There is 4 msl 
amoun f misur andit - 
i 


e. 
. 


Selecting A Finish t h nita thi n Seence CoNSERONS 


Finish used for a farm tractor such as this John Deere model must have excellent resistance to weathering 
One of the various classes of enamels is the only logical choice—a modified alkyd enamel over an oleo-resin 
primer being widely used for this and automotive applications. See April 1951 issue for other details 
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“ Pump M n y 
A synthetic enamel is used on these Coca Cola dispensers. hot spraying process, developed primarily for lacquer, 


is said to result in savings on synthetic enamels as well. Steam spraying enamel is also being researched 


imidity 
a cabinet 
is held at 
dity at 100 percent 


ndesir% , l i p are measured 


example, have goi ! ASTM Designation 


( rr Retenti 





RANDOM NOTES ON FINISHES 


SOLVENTS add nothing to the fina! properties of an enamel or lacquer; 
they simply increase ease of application. That's one reason for develop 
mental emphasis on hot spraying methods t ncrease the viscosity of 

atings, cut down on the amount of solvents needed Like buffing of 

ectroplates, solvents are expensive and looked upon by most finishers 

a necessary evil 

Steam spraying of enamels for example is looked upon by many as the 
next significant development in finishing. Basically, it results in the 
same advantages as hot spraying of lacquer greater solids per unit 
volume, better throwing power, and less waste. Many of the major paint 
manufacturers have research programs under way 


FLUORESCENT and phosphorescent paints have considerable practical 

pr tion beyond novelty use n toys and ghting fixtures Control 

he and dials for naval vessels are finished with phospho 

they can be seen after power failure. Black light dials— 

r € materials to permit night adaptation of the 

Of the phosphor materials, calcium 

zin sulphide J nish ye w glow 
h-white outpu 


tary an ) nsisting 
1 suitable pigr nt 1 prepared 
They prov nish and have 
the future shing metal surfaces 


d baking synthetic 
television 


availability 


utilizing 
| finishes 
designs In 
("ishing buy 


ME MANUFA ition of alkyd 


mels by addit y i í the advantage 
g that styrene y styrenated 


ng how es rr r lig modified o 


OVERNMENT 
it 


finishes, and 
E desirable 
ships and 
ng this 


PROOF 


ary requ 
this 


OPERA 


ment of the paint department oper- 


ating supervisor. A partial listing 
of some of the factors follows 
1. The texture of the meta! 


2. The surface temperatu 
the meta 
Humidity conditions 
spray room 
Experience of 
Method of 


requirements 
he 


obtained 


} 
the & ipplier 


ACKNOWLEDGMENT 


she 
and 


bby-Ower 





TECHNICAL NEWS 


NACA Reports 


Progress On Ram Jets 


and Guided Mlissiles 


he development 

€ itrols for high speed 
t and guided 

y the National Advisory Com 

A ronautics 1 


These s 


ed missiles has been 


cording to 
rentists 


ts at 


arch 


ie | 


oratory ol 


proje 


wis Flight 


onventional 


1 the 


Th ^ lk V 
I of the turbojet 
a normally subsonic 
into onc adeq iate 
But much 
done to in 


when 


1,500 mph 


to be 


rease 
liability of afterburn- 
lize most fully their po 
supersonic propulsion 
rse of the inspection, visi- 
shown how a full-scale ram- 
f guided 
it 1,100 miles 


Or a supersoni 


rformed 


> of the major prob 
in the operation of 
| the wind 
graphi 
for highly-precise 


tunn 
proot of th« 


ni ] 
split-secon 
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FULL-SCALE RAM-JET ENGINI 


tion of a supersonic wind tunnel 


the absence of 


for a guided missile in the 8- by 6-foot test sec 
Note 


distortion of the images 


reflected in the highly polished stainless steel walls of the tunnel 


automatic fuel particularly 
As the fuel 
the addi 


manc 


luring rapid maneuver 
reased to provide 


tional thrust required 


flow I5 in 
there is an increase in 
marked by drasti 
ur flow pattern around 


i shock 


sures 


wave [x 


of the inlet, finally 
where it is oscillating 
pulsing can have serious consequen 
ither blowing out the engine's fla 
or, if severe enough. causing destru 


tion of the engine and missile 


RESEARCH MODEI 


which 


of a guided missile 
incorporates a 
buried in 


ram-jet engine 
the fuselage The “tail 


permits the 


first 


design horizontal control 


surfaces to be located on the nose instead 


of behind the wing 


1951 


A number of other special prob! 
issociated with supersonic missiles and 


being conducted by NACA 


ation which will help de 


the search 


signers in solving these problems wer 


iso discussed. On display were two 


large models of experimental missiles 
(see below), which are being tested 
in the tunnel. One had two ram-jet 
power plants housed in 


K nacelles on th 
wing. The otl 


er had its 


1 
propulstor 


I 
fuselage 
inlet. Both in 
corporated the "canard" type of hori 


l 
enclosed within the 


system 


and a protruding air 


EXPERIMENTAL MODEL of a 


guided missile which has twin ram 


super 
sonic 
jet power plants mounted in nacelles in 


the wing The most efficient location of 


nacelles on missiles of this type is the 


subject of intensive research 





Intermed iate- Frequency 
Amplifier Has 
Miniature Components 


A 7-TUBE MINIATURE INTERMEDIATI 
FREQUENCY AMPLIFIER recently deve 
oped at the National Bureau of Stan 
irds embodies several 
electronic 
Particular 


innovations in 
miniaturization technology 
emphasis is placed on the 
preassembled i 


1 t 
lements to simpli 


o be hermetically 


ontamination and mois 
the new amplifier uses components and 
s capable of withstanding ten 
p to 200 C, found in 
juipment. 
The capacitor and 
fastened 


omprising 


resistor, 
shield sul 


ind output transformers and six 
ctors fitted. inside 


sis to make up the utilized s 
The inductors are wound 
pow dere ] iron cores hav 


Trims 


sli ling 


rods at their centers 


omplished by 
or out 

The pre ferred apacitor s ibassembly 
is of a new glass dielectric type. Seven 
(heater 
1utomatic-gain-con 


encased in a 


groups of three capacitors 
and 


trol bypass) are 


plate-supply 
single 
sealed and insulated glass unit. Com 
mon ground leads for 
three are brought 
of the unit, while 
tend through the 


'ach group of 
rom one edg: 
other leads ex 
This 


ines com 


opposite 

apacitor subassembly com! 

pactness with high dielectri 
apacity (abo 

. Sin tl 


strength 


1.500 ft 
capacity 
coefficient and the losses 
ire low, capacitors of this type could 


l for tuned circuit 


< its as well as 
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Navy Develops Grease Tester for Large Slow Speed Bearings 


ELECTRIC 


MOTOR GREASE TESTER 
been developed by the Naval 
Experiment Station, An- 
napolis, Md., to test shipboard electric 
greases for large | i 
erated at slow speeds under heavy 
loads. The apparatus consists of thirty 
individual test units mounted on two 
t with controls and records 
entralized in a control panel. Each 
separately driven 
individual oven 

with independent temperature control 
Thrust and radial loads are applied 
by means of springs. The temperature 
f the test bearing is recorded and 
thermo ouples by po- 


mounted on 


ngineering 


bearings op 


est stands, 


init contains a 


test bearing in an 


ontrolled from 
iments 

el also con 

the motors 

rs and run 

provisions for 

ipe of any unit 

The ise Of separate test units is a 
major improvement over other ma 
chines tested for control of test condi 
tions and 


onvenience (X operation 


's for loading pro 


of loads without 


ications 
and ac essible 


the layout makes possible ex 
onne component 
re ised exclusively A high 


meltino n $ Ider f OS percent 
ieiting point solder of percent tin 


short tions 


ind 5 percent 


is used through 
it except for tl ise assembly; for 
Ider was used to give 

greate hanical strer 
Many types of circuits 
| 


ourse De 


could of 
adapted to some or all of 


Propuct 


levers, and the 
c several bear 
ing sizes with the use of adapter bush- 
ings. This tester can handle bearings 
ranging in bore from 30 mm to 60 
mm, and can provide radial loads up 
to 1,000 pounds 
Motor current is continuously indi- 
cated by an ammeter in the circuit, 
motor starters are grouped on the 
control panel instead of beside indi- 
vidual motors, and motor power can 
be recorded by plugging in a portable 
recording wattmeter. Redesign of the 
ovens and improvements in the tem- 
perature controllers bring the test bear- 
ing temperature control to +2 F. 
Operation of the varicus testers at 
the Naval Experiment 
Station has shown that the majority 
of failures occur in starting after a 
and cooling period. This 
s explained by the fact that frequently 
an oxidized grease will be sufficiently 
for lubrication while at operating 
mpe rature, but at room temperature 
be too hard to permit lubrication 
luring the starting period. Hence, a 
daily shut-down will permit early de 
tion of such a condition 


ommodate 


Engineering 


shut down 


the design features of the ımplifier 


ind the circuitry used in the develop 
mental model is not particularly sig 
nificant. The first two tubes, compris 
ing a low-noise 


triode 


input circuit, are 
connected and are followed by 
five tuned stages. Overall 
bandwidth is about 3.5 mc with a 
center frequency of while gain 
is about 120 db. Input and output of 
the amplifier are transformer-coupled 
to coaxial cables 


pentode 


an mc 
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How GE Set Up 
A Materials Program 


General Electri 


irrent 


s move to mect the 


materials’ crisis consisted of the 


organization of existing personnel and 


Facilities When the proble: n became 


ipparent management SCi up commit 
comi 


Ihe 


and labi 


s to deal with it nittees 


rised purchasing ratory 
presentatives, 
As always, the need for a particular 
material starts with the product engi- 
neer. But these days, he hesitates before 
listing the material on a drawing. In 
most ¢ he his material selec 
committee mk for dis 


ases, Cakes 


cting 
members of the committee 
n from the purchasing x 
Ihe buyers si the pr rod 
t engineers regarding the availal jility 
l Their advice 
on intensive knowledge of the 
mater 


ment vise 


f the chosen mater al. 
based 
ials’ picture such as cur 
tages 

piling, and priorities. 
third group represented ir the 
is made up of laboratory 
Here again little departure 
from the established organization was 
Each plant had a 
Works Laboratory" devoted to phy 
sical and chemical research. This re 
search is mostly of the practical type— 
investigation of characteristics of 
materials, finishes, processes and that 
might be -— le to G.E. products. 
Thus, when the buyers state that a 
wanted material is in dun $ ipply, the 


and expected shor alloca 


stock 


personnel 


nvolved already 


the 


u 


xt engincer turns to the lab pe 


on suitable substit 
— n is 
m that: has char 
ubi for * the lab 
ng a satisfactory re- 
declared to be in 
ple supply by the buy 


acceptable to the 
loing 


2) 1S 


5) IS 
as being capat le 
red job 
ommtitt S are 


sis, rather 
Meet ngs 


lesign of 


new 
of an exist 
on product 


d by 


ing prod 


changes tha 


“sting or 
s. In ce 
n solely 


Hon f 


resent 


short 


department is a 
ıp-to-date informa 


tion on all ts of the materials pi 
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re. The gathering of data is some 
what simplified by the fact that most 
uyers are sp ecialized in one material 
or at most It is their everyday 
job to answer questions such as 


lissemination of materials intorm 
for committee 
ngineering re- 
along materials data. In 
Value Analysis Division of 


rchasing Department 


ation 
s do not wait 


The buyer 


meetings or specific 
a few. 


quests to pass 

“How stead, the 
iuch steel can we get for refrigerators the P 

six months from now? What priority and di ributes 
vill be assigned to copper for radar publications 

sets? Will fain 2 sources develop for riodicals in 

cadmium ?"' 


rovernment 


prepares 
company 
These mimeographed pe pe 
ludes Val News 
which highlights the problems with 
and a breezy New Ma 
News’, a monthly; and a | 
g monthly Buyer timate of Ma 
manner of terials 


three inter 


The bi iyers use suppliers, 
agencies, trade magazines 
and other sources as references 

An unusual facet of the purchasing 
department’ s tunction 1s the 


toons sty ie 


rials 


Availabi 


One-Man Helicopter for GI's 


HELICOPTER, weighing 
100 Ib and capable of trans 
porting a sol lier 
4 rate ot 


A ONE 
l t 
less than 


MAN idder, an 


and 


a small 


forward lown 

plus 4 armament at 
climb never bet )re 
sible for helicopters | has be 


as one ol 


trol column 
The machine ts kr 
wheel", and has 
Office of Naval 
Truman tests begun 
by Rotot-Craft Corp. of 
Calif., the 
liquid rockets, self 
and throttle-controlled, which 
mounted in the tips of two small 
rotor blades. The rotor is at 
eel tube which 
pport fuel tanks, a pilot's 
hook A tube 


extend 
from the 


held pos 10WN 4 


revealed been 
the fantastic weapons fore 
ast by President 

De veloped 
Glendale, 


powered by 


elicopter is 
fuel 
tarting 


tached to 


irves downward 


lisplay no 
ind cargo 


backward rotor hub c: 


a 
LATEST ADDITION TO THE FIELD OF MILITARY WEAPONS is this one 


midget helicopter, weighing less than 100 pounds, which has been developed f 
f 


of Naval Research by Rotor-Craft Corp. of Glendale, 


wr Office 
California 
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4 SENDZIMIR COLD ROLL MILL, which produces extra-thin THIS GIANT SIZE HEXAGONAL UNIT, 24 in. in thickness, 


tapes used in pulse transformers, magnetic amplifiers, radar is being produced for a 250 ton hydraulic press by General 
equipment and other high frequency operations is now operatit American Transportation Company. The cutting process is 
at the Naval Ordnance Laboratory, Whiteoak, Maryland. The accomplished with an Oxweld cutting blowpipe made by Union 


mill, capable of rolling metals to a thinness of a few tenths of | Carbide and Carbon Corp. After the cutting operation, which 
a thousandth of an inch, was built at a cost of $75,000. It was is done at the rate of 3 in. per min, the units are threaded for 
installed last spring. Cor | adjustments are now finished column bolts. No other machining is necessary 


ENGINEERS IN THE ARMY QUARTERMASTER CORPS EXPERIMENTAL CRYSTAL CLUTCH developed by scientists 
believe that the boiler in their new mobile shower unit for front at the National Bureau of Standards for certain specialized 
line troops can heat more hot water, faster than any unit of its instrument applications Characterized by high speed of 


and size in the world. The boiler can supply as much response and negligible current drain, the clutch consists of 


m BTU per hr when operating on any liquid fuel three Bimorph crystal elements that bend when a d-c voltage 


il w 100 O soline s applied. Speed of response is about 0.2 millisecond 


tions of radiation 
The thousand 

le of cobalt-60 or 
ach release as much 

lHOUSAND-CURIE SOURCES OF GAMMA gamma radiation as does 2.2 pounds 
RADIATION will be made available by of radium (an amount equal to the 
the U. S. Atomic Energy Commission re-World War II total world sup- 
| Brookhaven National Laboratory piy). Two such sources, one cobalt 


ndustrial organizations in ind the other tantalum, have been pre- 


mac 
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INSTALLER MAKING MODIFICATIONS in the Englewood 
Central switchboard of the New Jersey Bell Telephone Com- 
pany to permit customers to dial straight through to telephones 
across the nation. A country wide numbering plan which includes 
part of Canada consists of 80 numbering plan areas, each of 
which is assigned a special three digit code. On a call to a 
seven digit dialed 


number, ten numbers must he 


THE GENERAI. ELECTRIC COMPANY'S Chemical Division 
1 


has developed this radio housing design, which has, as its basic 
module, a simple rectangular case. It can, with a change of dial 
knobs, speaker panel, or other extraneous parts, assume the 
appearance of several diverse styles. The module design can b« 


used either horizontally or vertically 


pared in the Brookhaven 
Laboratory nuclear reactor 
thousand 
needed 


National 
Additional 
urie sources will be made as 


THE AMERICAN STANDARDS ASSOCIA- 
TION Subcommittee Y10.2 (formerly 
Z10.2), Letter Symbols for Hydraulics, 
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has recently been reconstituted for the field of hydr 
purpose of reviewing and revising the 
1942 Standards on Letter Symbols for 
Hydraulics. The committee would ap 
á preciate receiving comments from in 
terested parties concerning the 
Standards and any suggested 
or modifications thereof. It has been. |I 
tentatively decided to consider the sylvania 


ONE OF THE MOST SPECIALIZED WELDING MACHINES 
ever devised has recently been installed at Ryan Aeronautical 
Company for use in production of jet engine components 
Designed by the Thomson Welding Machine Company, serves 
as both an assembly and fabrication machine in the manufacture 
of inner combustion chambers for the General Electric J-47 jet 


engine. It aligns and spot welds three parts 


PLASTIC BLOWERS molded of a polyester resin reinforced 
with glass fibers is being used by 


Westinghouse to replace 
critical 


small, totally enclosed, fan 
motors in NEMA frames 254 and 284. Glass fiber 
reinforcements have been found superior to organic fiber because 
of its higher resistance 


aluminum and bronze in 


cooled a-c 


to chemical attack and higher strength 


$3 45 ng con erned 
motion ot 

liq uds. An attempt will be made to 
1 t t Ps 

include symbols in the field of hydrol 

ogy and water-hammer 

and 


idditions the 
> 


with all phases of the 


suggestion 
omments should be directed to 
Chairman, Dr. J]. M. Robertson 

Box 30, State Col Penn 


1942 


liege 





HIGH-SPEED ALL-FLECTRONIC COMPUTER for general office and. industrial 
developed under contract for the Bureau of Ordnance, Department of the Navy. 


Computer for Control in Process Industries 


DIRECTION OF more ordering of new materials 
ition and control Known as JAINCOMP-B, the 
! rs arc signed not only to accept 
the conventional ways 

iting machines, | 


IN THI 


om 


t also 
accept 
ruments 
The computer operates with binary 
arithmetic, and has binary inputs and 
Inputs and outputs can lx 

ip in decimal and the 

in perform the decimal 
binary-to-decimal con 


t and outputs 
M 


from measuring in 


forms com 


eached in 
without 

rew 
iodes are sed ex 
Out IATNCOMP.h 
of the tendencv of 


es hang characteristi 
has been limited to 


ind their employ 
omputing elements has been 


non 
pplications, 
iuse of 


ts used in thi 





for temperatures of 500-600 F 


L Aluminum Alloy Has 
uubleTemperature Range 


M 
Dx 


ML aluminum, which includes small 
nickel, mag- 
chromium, vana 
alloying elements 
a load of 6,600 psi for 


copper, 
lesium, manganes« 
has lium and titanium as 


for in S 


percentages of 
A NEW LIGHT 1 
FERIAL, ML Al 
n d loped | e Air 


METAL CA 


minum 


TING 
Alloy, 
Fori 


operation 


MA 


npor! 
ipport 
1.000 hours Its maxi 


im tensile strength is 17,300 psi at 


at 600 degrees 
oth« r n 


temperature | ile streneth 


J room tempera 


Propuct 


the ef- 
chromium | SAE 
i130 steel made by the National Bu 
reau of Standards included tensile, 
impact, bending and crushing 
Results are available from the 
Bureau in Technical Report 1546 


A COMPREHENSIVE STUDY OF 


f 


fects of plating on 


tensile 


tests 


50,000 HP WIND TUNNEL, said to 
be the most powerful ever built and 
capable of creating supersoni 
of air, is being constructed for the 
Lewis Flight Propulsion Laboratory 


of NACA by General Electric. The 


will 37.500 hp 


blasts 


four 
33,334 hp variable speed 

induction motors linked with two 
xial flow Four of the 
ndem on 
com 
pressor, while the remaining three will 
second Peak 
velocities obtained by 
operating the compressors in tandem 
The individual among the 
largest of their kind, will be approxi- 
mately 14 ft high, 14 ft wide, and 25 
ft long will 120 


onsist Of 


€ ompre ssors 


motors will be mounted in t 


shaft ating 


oper 


a single peri onc 


operate the 


compressor 


} 


wind will be 


motors, 


and about 


we igh 


tons 
t 


COOLING OF LARGI 
blowing hydrogen gas 
cially built hollow 


bring the 


GENERATORS by 
through spe 
generator coils to 
medium in direct 
contact with the copper in which the 


heat is generated will make it possible 


ooling 


to in generator 
one half 
neers of Westinghouse Electric Corpo- 

Internal, rather than conven 
tional hydrogen cooling, is said to be 
particularly adaptable to for rat 
ind al 


reas ratings by as 


h as according to engi- 


ration 


units 


ngs of 90.000 kw ove 


UBWAY 

imental 

its engineers 

er passenger 

1 operating efh 

red train will not 

but will run in a simple 

It will be equipped 

guide wheels turning in a 

plane against the side walls of 

hannel to hold the car in the 

In addition to the 
improvement 


from lu 


oncrete channel 
with hori 


tal 
wal 


nter of the way 
obvio s 
omtort 

ıd nois 

riding on rub! 

! rs in operating 
»resent har 7e 

ind power 

ind to 

ethcrent of power in 
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ts more start 


ing and stopp 
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FOR GOLD. 


Simuplate BRASS AND 
BRONZE COATINGS 


With shortages and restrictions on metals, you can keep your production line 
moving with SIMUPLATE—o practical new organic coating. When applied 
over properly prepared surfaces it develops the bright lustre of either polished 
gold, brass or bronze. It’s passed many exhaustive tests for wearability under 


all types of conditions. 


Let us tell you more about SIMUPLATE and show you how easily you can get 


striking effects with combinations of SIMUPLATE finishes. Write or call today. 


Superior on-the-job 
performance and quality 
have linked Industrial 


PRODU: 


Finishes by STANDARD 
to Industry since 1870 


Finishes to meet U. S. Government specifications. 


STANDARD VARNISH WORKS 
a division of 


STANDARD-TOCH CHEMICALS, Inc. 


MANUFACTURERS SINCE 1848 COATINGS + COMPOUNDS + CHEMICAL PRODUCTS 


NEW YORK LINDEN, N. J. CHICAGO 


2600 Richmond Terrace 2600 Federal Street 
Staten Island 3, N. Y. Chicago 16, III. 
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the truth about 
Dow Corning 
Silicones... 


SILICONE EXPOSITION 


now scheduled for 
Silicone (Class H) electrical insulation makes motors CLEVELAND 


and other kinds of electrical equipment last 10 times DETROIT 


as long as they ever did before. PHILADELPHIA 


NEW YORK 
These same insulating materials are used to BOSTON 


| ' PITTSBURGH 

double the power per pound ratio in electric machines f CHICAGO 
C 

Silastic,* the Dow Corning silicone rubber is used to seal I M i 


a » FORT WORTH 
hot air at 600°F., hot oil at 350-400°F., limit switches and LOS ANGELES 
bomb bay doors at — 100?F 


Dow Corning Silicone oils and greases 
make permanent lubrication a practical reality. 


. Whats a 
Silicone?" Address De 
partment R-12 


DOW CORNING 
CORPORATION 
Midland, Michigan 


ATLANTA 
CHICAGO 


CLEVELAND DOW CORNING 


DALLAS 


vos ances MANIRIMID TAS 


DOW CORNING CORPORATION MIDLAND, MICHIGAN 


NEW YORK 
WASHINGTON, D. C 


In CANADA: Fiberglas Canada, Ltd., Toronto © In GREAT BRITAIN: Midland Silicones, Ltd., London 


PrO 
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Flow Rate Conversion Chart 


NILS M. SVERDRUP 








Liquid with specific gravity of 078 

s flowing ot o rate of I7 U.S gal per min. 
From line I, this is equivalent to 65,5 cu 

n. per sec or | 84 ib per sec (Line II ) 


c 
E- 
Y 
a 

! 
o 
o 


U 


Volume Rote of Flow- 


| 

lai pedis | 

itid l k ad 1—€——— MM A À———— MÀ Àà — 4 
2 € 


1.0 2 1.4 1.6 1.8 20 
Weight Rote of Flow — Ib per sec 
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How to put on the squeeze 


In the illustration above you see vanes used in the new 
Ingersoll-Rand Gyro-Flow portable air compressors 
These vanes do an unusual job. They are made from an 
unusual material—Synthane laminated plastic 

The vanes are inserted in slots in a rotor which is 
mounted off-center in a cylinder. As the rotor spins, 
centrifugal action forces the Synthane vanes against the 
inside of the cylinder to form chambers between the vanes 
Because of the eccentric mounting, these chambers con- 
stantly change in dimension. As they enlarge, air is drawn 
through intake ports in the cylinder walls. As they con- 
tract, the air is forced under pressure through discharge 
ports 

The result is a steady flow of compressed air without 


pulsation or vibration. Because of the complete simplicity 


PLASTICS WHERE PLASTICS 


of the machine, the compressor is lighter, more efficient, 
more economical to operate than conventional compressors 

It is apparent that the vanes are important components. 
They must be strong, light in weight, unaffected by the 
ils used to lubricate and form an air-tight seal between 
the vanes and the cylinder walls. They must be hard and 
dense to stand up under continuous operation yet not so 
hard as to score the walls of the cylinder 

Synthane has all of these properties and many more 
In fact, it has so many useful mechanical, electrical and 
chemical characteristics that it cannot be adequately de- 
scribed in less than a complete catalog. If you have need 
for such material, a catalog containing a complete de- 
scription of Synthane may be obtained by writing Syn- 
thane Corporation, 3 River Road, Oaks, Pennsylvania 


«oc | SYNTHANE | 
— 


Manvfacturers of laminated plastics 
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Radial Deflections of Rotating Disks 
With Constant Thickness and Central Hole 


L. M. PORTER variables within the 
Design Project Engineer esulting values of the deflect 
Pratt & Whitney Aircraft practical value if t 


IHE NOMOGRAM SOLVES thc. equa material has been ex 
è The tangential st 


viding the 


tions f radial deflection at the 


ginal radius 
EXAMPLE: 


I 


SOLUTION 


A iter t 


K ile is graduated 
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How "PH" Stainless Steels 
COMBINE 4 ADVANTAGES 


Here are two Armco Stainless Steels that combine excel- 
lent corrosion resistance, high strengths and hardnesses 
with low-temperature heat treatments 

They are known as Armco 17-7 PH and Armco 17-4 PH 

These precipitation-hardening ciromium-nickel types 
oller many new opportunities for the use of stainless steel 
and are improved materials for many applications where 
standard stainless types are now used. 

Depending upon ¢ ondition supplied and subsequent heat 
reatment, Armco 17-7 PH sheets attain yield strengths of 
150,000 to 250,000 psi and hardnesses up to Rockwell C50. 


This anti-shimmy damper is one of the 13 production parts 


f Armeo 17-4 PH bar stock used on AJ-1 and B-15 airplanes 


P 


S 


« 


: : Eie "T is ias 2. ah 
r these valve plugs 
Plugs are exposed For the best combination of high hardness and corrosion resis 
essures rangin 0 Armeo 17-7 PH strip was chosen for the valve disc of this 
pump valve assembly. 


ste for liquefied petroleum gas tank made of Armeo 17-1 PH. 
part is upset and forged from bar stock, annealed and machined. Low 
rature heat treatment develops high yield strength without distortion. 


ARMCO STEEL CORPORATION BRM 
4171 Curtis Street, Middletown, Ohio * Plants and Sales Offices V, 
from Coast to Coast * Export: The Armco International Corporation 


MORE SCRAP MEANS MORE STEEL... TURN YOURS IN TODAY 
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THE 4-POINT SHOCKMOUNT BASE of low frequency and is used to guard against vibrations, it may be quickly detached 
based on the effective-center-of-gravity principle is standard For extended tests, spare loaded magazines may be kept ready 
equipment on the 5-114 recording oscillograph Although it for replacement with only a short interruption of the test 


Oscillograph Records 18 Items of “eect thigh dag enia 


automatic position will cause a record 


of the exact, pre-set length to 


Test Data Simultaneously es. Adler dis e tee 


and the oscillograph resets itself for 


the next record 


he heart of the os llograph IS 
1 


in the 7-200 series galvanom 
This 

ondi 
Many 
Juency response 
single 


"le magnet block 
Alnico V 


all galvanometer 


f 
Oo 


ment as well as a stable uniform 


fux. Tilt adjustment mechanisms ar 
ntegral with the block and are easily 
accessible. Thermostatically controlled 
heating, holding the block at 100 F 


ibas: 1F, maintains the stability despite 
noting the 


1 variations of ambient temperature 
Three ad 


Other features ie a warning 


: 
race markers 
m that notifies the operater if 


measurement th 
ie 


paper is feeding improperly, or 


displacements 
T n of anything that will prevent a good 
ted laterally 
The d ' record. Recording paper magazines 
— ire available in. 125, 250, or 600 ft 
rereret trace sed to record ore e d 
ipacities. The 600 ft magazine per 


rnal timing |j : 
: —1 : ts a continuous run of over two 
when several 


V 


Y 


minutes at 50 in. per second 


Propuct ENcINEERING — DECEMBER, 195] 





75 2 «c 


SPECIFIED PROD ENGINEERS 


TUWime-LHE SPACING FO) SEC 
(0.0-0 Neise UNES OWITTEC) 


vs" ROK PUUP PRESSURE —/ 


ACCELEROMETER — 


Mígareeu , ode e imapa Mere Seinen AA a p LN) mme t dae 
E : ——— ~---- - 


DYNAMIC SEFERENCE TRAGE 
ne ee + - - — ——————M SS 


THE PERFORMANCE OF each important component in rela- photographed across the record at the same time as the data 
tion to all the others at the instant of operation is shown above traces, giving 1/10 or 1/100 second time correlation. Every 
in the test record of an oil-well pump. The timing lines are tenth line is accentuated to simplify record reading 








x 


Eee SSS a 


THE OPTICAL SYSTEM: (A) recording and scanning lamp 


cell; (Q) record number lamp; (R) record number counter; 
filament; (B) galvanometer lens; (C) galvanometer mirror; 


(S) record drive motor; (T) record drive motor governor; (U) 
(D) recording collimating lens; (E) record drive sprocket; (F) galvanometer magnet; (V) magazine feed roll; (W) magazine 


polygon; (G) viewing screen; (H) viewing mirror; (I) timing take-up roll; (X) viewing prism; (Y) light shield; and (Z) 
lamp filament; (J) timing shutter disks; (K) shutter indexing mirror-visual timing 

knob; (L) timing motor; (M) timing condensing lens; (N) 
timing mirrors; (O) aperture plates; (P) record number lens 


When more fixed reference traces than 
the three provided with each oscillograph are needed, they may 
be added at any point in the magnet block and adjusted 


;ONTINUED ON PAGE 204 
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Overload Safety Unit Used on Power Press 





itage motors 


pioving € 


account for the good 
housing is entirel 


x nl ast 
cw piast 


] with many different 

tween 6 and 110 volts 

by model 21AA1 de- 

VICE 8 volts Voltage, 

ontinuous duty (0.7 in.- 

intermittent duty (2.4 in.- 

amp, 1/35 hp—1.6 

rpm, 1/35 hp 14,500 rpm; 
rated loads 

either shielded or unshielded 

an appropriate line filter arc 

le AN electrical 


1 
f 


supplied in a variety OI 


Ihe die casting of the housing with the field magnet 


as an insert is said to assure armature alignment even under 
interference } 


the severe conditions of shock and vibration 


à : 1 1 s T 
ler hig ow loads Í , l Los Angeles, Calif 


CONTINUED ON PAGE 206 
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To write piping specs faster... 
Go right to your CRANE Catalog 


You'll write 'em up faster then—for many reasons. Your Crane 
Catalog not only contains an unequaled selection of quality 
piping materials, but also lists every item so you can find it in a 
hurry... find out all about it, too. Complete breakdown on 
every valve and fitting includes sizes and dimensions; tabulated 
pressure and temperature ratings; design, material, and cone 
struction details. 


In addition, there’s an abundance of general engineering data 
in the Crane Catalog to help you over many hurdles in design- 
ing piping systems. And today—when work loads are heavier, 
replacements harder to get—your product gains added value 
with customers when it's equipped with dependable, longer 
lasting Crane Quality piping materials. 


LOOK TO THE LEADER... CRANE... 
FOR ALL YOUR PIPING EQUIPMENT NEEDS 


BOLTS AND I 
GASKETS 


FABRICATED | 
PIPING 


es 


: 
P 


! UNIONS 


^ i ci * 


"^. 


* P. 


SCREWED 
FITTINGS 


ha^ 


aU Ii 


rv 
FITTINGS 


Į 


CRANE CO. 


VALVES * 


Paopucr ENcINEERIN( 


"PSS 
200 WOG 


FOR ALL-ROUND SERVICE 


on steam, water, oil, or gas 
lines... Crane recommends 
125-Pound iron Body Wedge 
Gate Valves, brass trimmed or 
all-iron. Available in Non-Ris- 
ing Stem, O.S. & Y., Underwrit- 
ers’, and Quick Opening pat- 
terns. Screwed, flanged, or hub 
ends. Sizes: 2-inch and larger. 
See your No. 49 Crane Catalog, 
pages 77-81. 


General Offices: 

836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

All Industrial Area 


FITTINGS * PIPE * PLUMBING * HEATING 
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All Purpose Pump For Corrosive Liquids 


earings by two oil rings running in and control —all 
il reservoir. The use of oil also. base ready for op 
tion at higher tempera- ivailable with direct oupling 
O” type seal between the rive 
the coupling end and thc Two sizes of pedestal assembly 
used. A labyrinth seal is cover the entire range of pump sizes 
between the end cap and Shafts, sleeves, bearings, and miscel 
laneous parts are interchangeable 
be supplied with the lli duae Mis 


imp, motor, drive th St lwaukee, Wi 


ronze housing, 
tallic packings, 


| bronze 


Safety factor 


CONTINUED ON PAGE 208 
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BALDWIN 
E 
PRESSURE 


Other engineers are 
finding many new uses for 


this new SR-4 device... How about you? 


Further expanding the engineer's field of exact 
knowledge, the Baldwin SR-4 Fluid Pressure 
Cell opens entirely new opportunities in the 
precise measurements of both stable and fluctu- 
ating pressures in all types of fluids. 

Heart of the cell is a pressure-sensitive tube 
with an SR-4 strain gage grid bonded to its 
exterior. Gas or liquid to be measured enters 
this tube, causing it to expand, which stretches 
the fine wire in the grid. The consequent altera- 
tion in electrical resistance, calibrated in p.s.i. 
or other units, is measured by an indicator or 
recorder, or actuates monitor or alarm apparatus. 

The cell is easily installed, and is adapt- 
able to use with all types of fluids—cor- 
rosive or non-corrosi- e—and over a wide 


range of pressures. A wide variety of indicating, 
recording and controlling instrumentation is 
available to meet your particular requirement. 
Calibration inaccuracy is not more than 4% of 
full range at any point from 0% to 100% of 
capacity, and this measuring performance is 
maintained under hundreds of thousands of pres- 
sure cycles. The unit is extremely responsive to 
pressure fluctuations making it invaluable for 
research on surges and similar pressure fluctua- 
tions, and explosion studies. For more detailed 
information, ask for Bulletin 306. One of our 
representatives will be glad to discuss the appli- 
cation of these cells to the solution of any fluid 
pressure measurement or control problem you 
may have. 


ALDWIN -LIMA -HAMILTON 


TESTING HEADQUARTERS 


ín Canada: Pcocock Bros., Lid., Montreal, Quebec 
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Packless, Hand Operated Three and Four Way Valves 


Features of the Unitite, hand op- 
erated valve are: a chrome-plated stem 
for minimum wear; a neoprene stem 
collar to prevent abrasion from dust; 
a standard grease fitting at the top 
of the stem; and a bronze disk. The 
valve handle movement is limited by 
internal stops to allow 360 deg op- 
tional handle placement for operator's 
convenience. 

Unitite valves are small to accom- 
modate installation in limited space, 
compact, packless and have an ex- 

minimize dirt accumulation 
Three mounting stand, col 
umn and manifold, are 
meet all require 

The standard mount is used in in 
stallations where the valve is mounted 


terior to 
styles, 
available to 


ments 


on the cylinder or where it can be 
supported by the piping. The Mani 
fold mount is used for installations 
where several valves must be grouped 
closely together. All ports are in the 
mounting face of the valve. Neces- 
sary piping to and from the valves 
does not interfere with piping to ad- 
joining valves. Intake and exhaust 
openings may be connected to single 
supply or exhaust pipes, or to a mani 
fold or pulpit block. The column 
mount is used in remote control in 
stallations where it is desirable to 
provide support in addition to that 
given by the piping. Disassembly is 
easy, as the bonnet and all body parts 
may be removed without disturbing 
the piping. All the ports of the valve 


are identified on the valve name plate 

Io insure long life, it is important 
that the air, oil or water used as op 
erating medium is clean. Valves for 
oil operation need no further lubrica- 
tion. When air or water is the operat- 
ing medium the valve needs lubrica- 
tion. The manufacturer states that tests 
on the valve show that it will give 
maintenance-free operation for 10 to 
15 million or more cycles 

Unitites are made for 3 or 4-way 
operation by air, oil or water, up to 
250 psi in g in., 4 in. and in. sizes, 
to 150 psi for the 1 in. size, and up to 


100 psi for the 11 in. size 


[ 


New Welding Electrode Saves Copper 


of resistance welding 
electrode, marketed under the name 


A new typ: 


Kaptrode, consists of an expendable 
cap which fits into a semi-permanent 
adapter shank, which in turn fits into 
any standard Morse taper > cle 
rode hold g uj the 
length of the i nank, copper 
savings up to 75 percent are possible 

Kaptrode electrodes are made in six 
nose styles (pointed, dome, flat, off 
set, truncated cone and radius face), 
in three RWMA alloys (Class 1, 2 
and 3), and two Morse taper sizes 
(No. 1 and 2) 

Adapter shanks are made at present 


Morse taper sizes ai | nin 


^on 


n two 


lengths ranging in } in. steps from 
11 to 31 inches. Other lengths are 
manufactured to specifications. All 
Kaptrode electrodes fit interchangeably 
into any adapter shank of the cor 
responding Morse taper size, and 
project 3 in. from the shank. Thus, 
with the proper shank length, it is 
possible to duplicate standard electrode 
lengths and use Kaptrode electrodes 
without changing established machine 
set-ups 

The Kaptrode electrode is fitted into 
the adapter shank by a blow of a 
rubber or rawhide mallet, or by pres 
sure of the welding machine. Ele 
t { removed with the Kaptrode 


odes are 


Propuct 


extractor, a tool similar to the toggle 
pliers 

The manufacturer claims that work- 
out tests made in motor car plants 
show that under ordinary wear and 
tear of shop conditions, one adapter 
shank should outlast ten Kaptrode 
electrodes, with longer life possible. 
At this rate, electrode costs are reduced 
20 percent more. The use of Kaptrode 
electrodes is said to reduce users' in- 
ventory stocks of resistance welding 
electrodes, constituting a further sav- 
ing. hoth in costs and in copper 


Fansteel Metallurgical Corp 
14 Cloverdale Ave., Detroit 4, Mic/ 
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For... 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 


* Cartridge Seal . . . pressure : : 
; p prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GITS BROS. MFG. Co. 


1838 S. Kilbourn Ave. » Chicago 23, III. 
Gits Lubricating Devices, | | , \ 
The Standard For industry For Over 40 Yeors 
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E 


SIFVAS 


Mechanical Leather Products 
Boots, diaphragms, packings and 
other products give dependable service 
under difficult operating conditions 


PERFECT Oil Seals 


C R seals are used in more motor 
vehicles, farm implements and in- 
dustrial machines than any other 
shaft-type sealing device 





SIRVENE DIVISION 


PEVARE 
sy AY EINE Ir 


THE SCIENTIFIC COMPOUNDED ELASTOMER 











NEW COMPONENTS — 


continued 


Pneumatic Scale Measures and Controls Weight 


ransmitter, a completely 
imuous 
force or 
Oper 
transmit- 
rol weight or force through 
commonly applied to 

and level problems 
weighing operations to batch or 
control of either 
thrust measurements ot jet 


or cont 

control, accurately converts a variable 

eight into an 

uting on the force-balance 
ter will indicate, 
standard instruments in the 
temperature, 


easily measured | 
principle, the ieht 
record, or cont 
flow, Uses 
continuous 
liquids and torque and 
engines 


pre ssure, 
range trom 


flow solids or 


In operation the scale balances out any tare thus allow- 
ing net weight to be indicated directly on standard panel 
board instruments. Accuracy of the net weight output 
of the air scale is limited only by the characteristics of 
the indicating instruments used with it. 

The mechanism is free of lost motion and friction due 
to the elimination of all balance beams, knife edges, 
springs. Thus maximum sensitivity, 
point accuracy are assured. Total movement is restricted 
to 4 in. including overtravel, thereby fully protecting all 
components from mechanical damage even under heavy 
loads. 

Because the weight transmitter is completely enclosed 

and requires no electricity for remote indication, explosion 
hazards are said to be eliminated along with danger of 
damage by chemicals, corrosive materials, or dust. Thus 
these pneumatic scales may be adapted for use in the 
chemical, food processing, milling, glass and similar fields 


and 
ruggedness and pin- 


The unit is capable of weighing up to 10,000 Ib, and 
occupies less than one cu ft of space. Sizes of this compact 
unit are available to weigh up to 40 tons directly. Higher 
measuring units can be obtained on special order. 

Fluid Control 5150 Ridge Ave 


Philadelphia 28, Pa. 


Precision Cut Glass Used For Electronic Circuits 


A new kind of glass which can be precision-machined 


through the use of ultraviolet light, heat and hydrofluoric 


l rns of any desired shape 


acid to form intricately cut 

and depth, is the latest in ries of photosensitive com- 
positions which will produ manent three 
photographs in glass in a variety of colors. 


composition 


dimensional 
To the new 
which is a special kind of photosensitive opal 
| new chemical ma- 
aid of mechanical 


glass, has been adapted process of 
which produces without the 
lace-like patterns 

The first step in the process is the printing of a design 
in the glass, using an ordinary phot ographic negative and 
ultraviolet light. me velopment is complished by 
heating the glass to 1,200 F for the required length of 
time, usually about two es At stage, a milk 
white image appears in the otherwise transparent glass 

Next, the glass is immersed in a a ition of hydrofluori 
acid until the white areas are eaten through and removed, 
leaving the remaining unex} nd glass in the exact form 
of the original pattern By varying the length d in- 
tensity of light exposure t through the photographic nega- 
tive, the de pth of acid penetration in the 
accurately controlled from shallow to complete 
erosion. In this way, sculptured figures or contoured 
shapes can be made by using a continuous tone negative 


chining, 
tools, 


then a 


this 


glass can be 
etching 


PropucT ENGINEERING — DECEMBER, 1951 


with proper degrees of shading 


Since chemical machining 
involves no mechanical 


patterns otherwise too com- 
plex to reproduce in other material without 
long and tedious work can be simultaneously reproduced 
in any number and with photographic accuracy by this 


method. Printed electrical circuits are good examples 


stress, 


glass or 


ne Glass Work ( 


CONTINUED ON PAGE 212 
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basially a servo- 
operating on the 
principle, allows 
for measurements of straight line mo- 
t h as the displacement of a 
bellows or diaphragm, the motion of 
1 float, the tip travel of a bourdon 
tube, and the tilt of a weigh beam. 
With this kit, containing a differen- 
l nsformer, a standard servo 
ianism, an amplifier, a terminal 
block, a mounting block, and a 4-wire 
connection cable, it is possible to mea- 
sure force, motion, torgue, tension, 
ige position, and others 
By connecting the servo mechanism, 
the differential transformer and 
amplifier in a null balance circuit, the 
output of the servo will drive a pen 
! a recording chart; operate a pointer 
on an indicator; position slide wires 


ons su 


thickness, edge 


for electrical controls or contacts; drive 
pulleys or cams; and position hydraulic 
valves or pneumatic cylinders 
The differential transformer con 
coil with 
armature that 
Ihe primary 
with 


sists of a 4-winding 


plast 
piast over 


ceramic 
and an 
perates within the coil 


onnectc 


Series 


aT 


amplifier. When the armature is 
located in the exact electrical center 
of the coil, the secondary output is 
zero; but when the armature is moved 
off center, an a-c signal with a linearity 
within 44 of 1 percent is generated in 
proportion to the amount of motion 
and in a phase relative to the direction 
of the motion. The secondary wind 
ing is connected in with the 
transformer of the servo mechanism 
and the amplifier input 


series 


curcuit 
When a signal exists, due to 

armature being at a different relative 
position than the other, it is ampli 


signal 


motor 


fied and the resulting 
actuates the servo mechanism 
The motor will run in either direction 
depending upon the phase of the 
signal determined by the direction of 
the armature 
The standard coil, which is used 
to measure relatively small motions, 
is 2 in. long by § in. O.D. D-c resis 
tance of the coils is 22 Induc- 
tance of the primary coil, series aiding, 
is 12 mh while the secondary coil, 
bucking, is 5.2 mh. Linear 
range plus or minus 0.15 in. Mag- 
ture at a distance 
iter, or null 


output 


ohms 


series 


Propuct 


continued 


position, is less than 0.01 grams. It 
has a mechanical calibration adjust 
ment, a micrometer zero adjustment 
mechanism and makes full scale rota 
tion for 0.1 in. transformer armature 
deflection for standard units. Other 
mechanisms are available for 
0.25 in. and 0.3 in. armature motion 
The servo unit can be supplied in 
iree speeds: 2 sec (torque 15 oz-in.) 
sec (torque 30 oz-in.), Or 10 se 
(torque 60 oz-in.). It has a sensitivity 
of 5,000 motor-driven positions with 
linear accuracy of plus or minus 0 
percent of ull range. Larg 
ers have a ©.3 percent accuracy 
Because the system operates on an 
electrical signal, there is no time lag 
between the original signal and its r« 
sultant indication. And, because of the 
22 ohms resistance, transmitters and 
receivers can be installed up to 5,000 
ft apart with very little loss of signal 
Isolated from ground, the amplifier 
is equipped with a check switch for 
zero adjustment of the receiver and is 
unaffected by line voltage changes of 
plus or minus 10 percent 


servo 


er transform 


futomatic Temperature Contr ( 


)) Pulaski Ave., Philadelphia 44, Pa 
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Mead Dri 

Press Feed 

mounted on 
indle qui 
iri l pre ^5 


DRILL PRESS FEED 


Use a new MEAD pneumatic drill press feed | tare times line pressur 
for DRILLING, TAPPING, REAMING | 


This simple, inexpensive device quickly converts 

standard drill presses into semi-automatic machines; 

doubles production on suitable jobs in many cases. 

Clamps to spindle quill in a few seconds. Automati- re ae ee 
cally closes air fixture on work. Adjustable feed 

control and break-through cushion. Quick return. Hew MEAD INDUSTRIAL 
Easy to synchronize with automatic cycle equipment. IT AIR POWER CATALOG 
Fits any size press up to 24" spindle diameter. 

Use genuine Mead Pneumatic Drill Press Feeds for 

faster, cheaper, more profitable production. Get the 

facts— send coupon. 


MEAD SPECIALTIES COMPANY 


4114 North Knox Avenue * Dept. PE-121 * Chicago 41, Illinois 


M EAD 


"7-1 nn uod 


Memo Coupon 


MEAD SPECIALTIES CO. 


4114 N. Knox Ave., DEPT. PE-121 Chicago 41, Illinois 


Send free copy of new, colored MEAD INDUS 
TRIAL AIR POWER CATALOG de ' 


complete line of famous Mead air-operated d 


Nome 


Company 


Adódbet 


City 
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Lightweight Engine Mounting For Aircraft 


A new 


the MR-41 has been adopted 


es 4 
lol 


lightw 


i 


' isolate a high percentage of 


Dynafocal prov 


SU payload capa 


t dynafo 


ight il engine suspension known 


i 
pted as standard equipment 
( onstellations 


Lockheed 


methods and 


By departing 


g& new structurai 


weight 
Us 


witl 


saving in 

ting assembly 

ich Constellation 
ity 


} 


for the MR-41 


engine vibration 


à 
juencies make it possible 
] 


ispension will contril 
| ot 
opc 


members 


ute to 
Con 
ration 


iracteristics 


reduce 
1 
i 


| assenger comfort 


t 


lights: to 


and expose structura 
sses 
MR-4l 


ntenance 


omponent parts in t Dynafocal 
1, tl fying ma 


Snu 


and re 


thus simpli 
inventory rs which offer high 
individual 
during 
of the 
company 


manut a-turc 


Orporat 1 int 
pe 
vent metal-to 


il stress. The dynafocal is 


metal bottoming 
one 
spensions developed by this 
iy be obtained the 

Mj ( I Pa 


trom 


Lord 


Single Sweep Accessory Used With Oscillograph 


for 
ror 


nronization 


A SIMULATED METAL 


negati 
signal input 
0.1 


an 


Sin Pic 
! 


Id of 


1 


fr 


ithode 


, 


I 


nd 
and 


external 


successive 


hen the tim Its O 


ermits conservation Of criti 


ised 
used 


sage Knobs 


accessory is designed to 


to trigger the single sweep 
start of any complex 
The 121 will give 
triggering the single 
input 


ts for 


Sig ial 
positive 
C signals 
requir 

1 


may | 


1 the type 121 
e obtained from the signal itself 
l 140 

this 


IS approxi 


transdu such as e€ type 
pickup, or a photo cell produces by 


sweep accessory has its greatest application 


hotography from cathode ray oscillographs, 
| ) I 


a single inter 
traces. It may to 
] re- 


ray oscillograph from a single 
irrence is not known. 


red to record without 


tracc 


also be used 


non 


Mich 


Detroit © 


FINISH for wood 
the 
In 


manufacturer 

in a , Warsaw, N. Y 

on cabinets i 

It is said to retain it A NEW 

ll vinyl materials, is 
} 


sheeting pecoming 


ssories 


tor 


TYPE OF 


appe aran 


with this material arc 


available 


Warsaw 


Products, 


STERLING INSTRUMENTS 
(e TR e 


from of fabric so that if the material 
stretches, the decal is elastic enough 
to be extended without cracking or 
Haking. The vinyl decal, specially de- 

for aircraft is | on bullet 
sealing fuel cells Tire & 


Rubber Co., 


the 


signed usec 
Goodyear 


Akron, Ohio. 
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IF your product calls for action from 





connectors... 


Fish Story: 


Use America Flexible Metal Hose or Seamless 
Pubing the completely flexible metal connectors 
where piping connectors move or v ibrate; where 
ports are misaligned or for piping in cramped 


spaces where there's little room to work. 


American Flexible Metal Hose and Tubing are 
available for carrying almost any liquid, gas 

or semisolid under severe conditions of corrosion, 
temperature, pressure and mechanical stress. 
Youll find full details in Bulletins SS-50 and 


CC-300. We would like to send you copies. 








[he American Brass Company, American Metal 
Hose Branch, Waterbury 20, Connecticut. In 
Canada: The Canadian Fairbanks-Morse Co., Ltd 


Distributors in all kev cities. om 





wherever connectors must move... 


oleam 


FLEXIBLE METAL HOSE AND TUBING 










Dry Fact on a Cold Subject: Belore instaliction, every Norge 
household refrigeration unit js dehydrated by ^ 
a drying oven. Americar a Seomless Flexible Bronze 
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Non-Fouling Spark Plug Remains Cool in Operation 


plug with a wide heat 
i 
automotive and air 


various industrial 


f a special design BARREL 
ssed within the plug’s 
el ctrodes and all other 
1 1 
ooler than other 
der controlled testi 
20 F cooler than otl 
Ihe mas : / STANDARD 
1 às being good tart d I , CERAMIC 
s a E i / ASSEMBLY 
smooth idling; less vibration; smooth and rapid //» Fs 
with no increase in fuel consumption; 1 
NG Gi 
rood resistance to breakdown i aiiai 
: a THIMBLE 
Good results were obtained the following tes 


lynamometer tests, knock tests, endurance tests with high 
oil consumption, in aircraft with fuel containing five times 
the normal amount of lead, use with bad piston rings and GROUND 


‘ t S , I BODY 
ylinder, and in outboard motors ELECTRODE 


The recessed chamber gives the plug good flame propa 
gation, and produc es a jct-action flame that tends to sp irt 
the chamber, with the explosion well developed 
time it gets into the cylinder Fuel is l 1 i 
a Ps : vpe of ceramics, designed for automati w machine 
iently, and a complete and uniform burning of fuel E T : ' 
+] 


: m € production. with close toleran 
he cylinder is said to result. The plug is built from ! , 


naterials, with no platinum and no unusual 


Servo Motors Have High Torque-to-Inertia Ratio 


for servo systems requiring sensitive and 


trol of the load, low-inertia servo motors 


in high or low-voltage ratings. The high-voltag 
designed to operate directly from the plates of . 
im-tube amplifier, are suited for servo systems whcre 
is limited. Eliminating the output transformer re 
in a saving in amplifier space and overall weight. Thi 
voltage motors arc recommended for use with servo 
rs having output transformers 
he low-inertia servo motors feature the smooth tron 
which gives: a reduced rotor diameter (the 10-watt 
meter is 0.665 in.) ; a reduced overall weight; elimina 
of cogging because there are no rotor slots ith 
the torque directly proportional to the control voltage 
voltage servo motor develops a high torque, and 
ises a quicker correction. Tests on the low-inerta motors 
licated increasing torque when the motor was driv 


it reverse speed 
No cut-off switches are required on the low-inertia 


motors. They can remain stalled indefinitely with full 


tage applied to both windings. The motors also offer 
1 high torque—to inertia ratio, and a hight torque ethciency way be used single phase with a 6 in. fd capacitor. The 


The 10-watt low-inertia, low voltage servo motor is 100 cycle unit will deliver 14 itt t 4,200 rpi 


in 60 cycles or 400 cycles The 60 cycle unit Other available sizes are } watts. Special 
iver 11 watts at 1,800 rpm. It 
rotor torque of 15 oz-in., and a minimum no load 


has a minimum iedium inertia motors come 


1/50 hp sizes 


500 rpm. Designed for 2 phase operation, it 


CONTINUED ON PAGE 218 
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ATLAS CONVEYOR SELECTS 


QUAKER CONVEYOR BELTING 
For Longer Service... Tougher Hauls 


Border to border . . . coast to coast Atlas Conveyor Company, leading producer 
of stationary and portable conveyors, selects and recommends Quaker Conveyor 
Belting. Installed on all types of Atlas Conveyors Quaker belts prove their long- 
lasting “wearability.” 

Quaker Conveyor Belting is fabricated from prime selected duck with fric- 
tion covers of scientifically compounded, long-lasting rubber. It is built to resist 
weather, shock, abrasion and flexing . . . is service-proved to give extra wear 
and top performance on the toughest jobs. 

Whatever your needs for original equipment or replacement maintenance 
— transmission belting, hose or packings — there's a Quaker product that will 
provide long service and high production at low cost. For complete data on the 
Quaker line of Pre-tested Products write for the new General Catalog. 


TO MAKE BELTS LAST LONGER ... GET THIS CMP 


Informative folders, booklets and charts available on how you can get more 
production out of industrial rubber products. No cost or obligation. 





WT a es SUR E 


PHILADELPHIA PENNA BRANCHES ES UR NC PAL Ae eo oA 
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Metallizing Guns Spray at High Speeds 


[wo new metallizing guns have recently been produced 
expected by the manufacturers to reduce machine 


Osts 85 to 90 percent, making 25 to 
equipment and structures 


Metco type i 


OsiOn [ tection of 

t a lower The new guns, th 
lement work, and the type 5E for corrosion 
aid to develop the highest spraying 
guns designed for hand-held opera 

same time, the new guns provide almost 
operation, since siphon 


le in the gas head which automatically compensates 


they incorporate a jet 


variations in gas pressure as high as 10 Ib, and provides 


I 
| steady, unvarving flame which produces uniform coatings 
The new guns also 


which 


lower cost than previously possible 


rporate automatic control of wire feed 


com 
The 
trom 


cif 1 reel stand drag 

tco type ik gun 15 lesigned to spray all 
0 B&S gage to } in. in any arbon steels 
Monels 


ous models 


nsates for kinks in the wire, an 
wires 
metal stainless 
ip to 40 than 
SE is specifically designed for 
d spraying of the softer metals, such as zinc and 

for protection of and 


20 to 


speeds 


t 


Che type 


bronze, at percent fastcr 


equipment structures 


against 


orrosion for periods ranging from 5U years 


Ihe 5E gun sprays 3 /16 in. wi will deposit as much 


Ib of zinc per hr, : 
mounted for i a lathe 
I 


tion. linc 


b per hour. The guns 
or other machine in 


work be used in hand operation 


Metal Surfaced Fluorocarbon Dielectric 


Chemek 


new 


name applied to the 
The 
‘electric material lude pure fluor } i 1 

dielectric materials include pure ftuorocarbon resins (tetion, 
kel-F), and mixtures of 


other 


Multi-Bond is th 
series of metal surfaced dielectric materials 
fluorocarbon resins with various 
materials, such as asbestos, mica, fiberglass, glass, 
ceramics, quartz, zcro-plast, calcium fluoride or calcium 
silicate, depending on the characteristics desired 

The metal surfaces available on any of the dielectric 
materials, include aluminum, boron carbide, copper, alnico, 
monel, lead, mumetal, solder, tin, magnesium, iron, steel, 
Molybdenum, nickel, nichrome, zinc, 
precious metals 

Sheets may be metallized on one or both surfaces 
ard thicknesses ot 
1.50 in 


to 0.25 in 


bronze, brass and the 


Stand 
range from 0.030 to 
and of the conducting metal surface from 0.004 
The thickness of the 
from 0.008 in. to a homogeneous mass 

The bonding of metals to 


dic lec tric mat« rial 


multi-bond arca ranges 
filled 
ial method. The bond structure is 
mico-crystalline in nature and gradually changes from pure 
dielectric to pure metal. The surface metal finish is applied 
by electro deposition or other conventional means. Due to 
the elastic properties of the fluorocarbon plastic and the 
interlocking nature of the bond, chemelec multi-bond has 
no acute strain point due to unequal rates of thermal expan- 
sion as with glass-to-metal or ceramics-to-metal seals. Also 
the resiliency of the plastic permits the chemelec 1 


bond to withstand sev hanical shock and vibration 


pure or fluorocarbon 


resins is done by a spe 


218 


Sheets 


Chemelec multi-bond has been used for fabricating mois- 
ture proof printed electronic circuits. Standard size sheets 
are 8 by 8 in., 12 by 12 in., 24 by 24 in., and 36 by 36 inches, 


U. S. Gasket ¢ l bon Products Div., Camden 1, N. J 


CONTINUED ON PAGE 220 
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YOUR HELP IS NEEDED 


to get in the 


At current steel production rates, 50% MORE SCRAP is needed 
than in the peak year of World War Il. The shortage is so real 
that steel company representatives are calling on every company 
in the country to find ways of relieving the situation. 


Heres How YOU ean help 


Take a fresh look at your own plant 
scrap and salvage activities. 
Call in your dealer—sell your scrap— 


PTR Tee CUT eee ee reer Ree SPT OR ries ‘6 
io. E: A os x Th oo 3 x ` 
AG j; - 


: A 
aoc xr eds OE OS Te 
Cri 
+ F] M 
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Strain Tester Features Additive Weight Loading 


no nrod 
bcin prodit 


ber and other high elastomers in 


hods developed by the National Bureau 


d which performs 


new strain tester is said to be its 
loading, which is simpl and 
weights is accomplished 


without the use of electrical cuits, which 
mal-functioning under the climatic condi 
| producing areas The positive 
strated in the accompanying 
The operator simply gages the 
then turns the additive weight 
that the numbers appearing in 
numerically the same as those ob 
gay The additive weight con 
the shafts shown at left, which rotate 
ind sprocket drive. This 
combination of weights 
weight holder 
tive weights t for cach 
10 or 400 Ib per sq i: These are 
positions in. tri d set con 
: two circular 
rht posi 
st indard 
as a P rcentagc 
inder known and con 
width and length 
be tested Upon 
gage length of 10 centimeters 
The sample is then stressed 
idit VC ( mt l 


reviOusiy As indicated in the illustration, the mach 


l ine contains 
all weighting mechanisms housed in the base, and is de 


signed so that all controls and observations are available 


value F 200 or 400 


Thus loaded, with the designed weights 
ees Pai, ines p i . 

ided itic condition fo à tothe operator while comfortably seated. For convenience, 
satisfactory dimensional 


al equipment is localized so that a single source 
nes OET is all that is required for operation of the unit 
est, the elongation : 


original gage length 


P 


Small Relays Des eloped For Aircraft 


clay re voltag f percent for 8 hr without Dimensions are as follows: 6 pole, 
urcraft lamag These relays will operate at li, in. dia; 4 pole, 14 


A. in. dia; 
signated 18 v d« or less after exposure to any ' pole, $ in. dia. For minimum chas 


ions of voltage sis arca, seated height for all three is 
peratures, and will 14 inches. Operating range for stand 
Minimum power ird type MHB is 3$ C 6 95 C. 


C | | 1 
fication MIL-R-5757 juirements at room temperature is ind for high temperature Type MHA 
en fi 

withstand aircr 


raft ss than one watt s 5 ¢ 200 C, according to the 
10 G's and shock Contacts are rated at 2 amps non manufacturer 
8 v d-c for life expect- The units are tested for circuit dis 
ancy of over one million operations ontinuity under impact with an ele 
he contact circuit resistance has been tronic device having a response time 
reduced to a low value for hermetically of 1 microsecond 
dissipation of the scaled relays, measuring less than 0.02 


6 f h t ondit 


been de 


ements of 


inductive at 2 


withstand over- ohms from terminal to 


terminal 
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The widespread use of N-A-X HIGH-TENSILE steel in 
transportation equipment emphasizes two vital 
characteristics of this high-strength low-alloy steel. 


1. Strength with less deadweight. N-A-X HIGH- 
TENSILE steel reduces deadweight .. . of great 
importance in transportation equipment and 
military vehicles. 


Exceptional durability. N-A-X HIGH-TENSILE 
steel, with its high strength and toughness, has 
proved greater resistance to fatigue and 
impact at normal and sub-zero temperatures. 
Its inherent structure and composition greatly 
reduce the effects of abrasion and corrosion. 


The response of N-A-X HIGH-TENSILE steel to severe 
cold-forming operations and its excellent weldability by 
electric arc or resistance, atomic hydrogen or heliarc, and 
all other processes, are added important characteristics 
of N-A-X HIGH-TENSILE steel. 


The “Eager Beaver” 


The use of low-alloy, high- 
strength steels in military equip- 
ment assures longer life with 
less deadweight. 


ETE PPCL TUC 


E 


oOo- 
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washer 


Weath-R-Seal 


tion. Ol 


orrugated 


Automotive 


d, sealing both 


washer 


shank 
ped washer 


coprene 


[ 


t 


Laminated Washer Of Metal and Neoprene 


he outer edge 
fastener shank 


rection 


and 


1 good 


of thc 
the same 
he stand 
from 


imeters 


Automatic, All Electronic Control System 


all-electron 


PRIMARY MEASURING 
ELEMENT Wi RE 
TEMP , PRESS . LIQI 

LEVEL. FLOW, £ 


| 


since transmission 


throughout the systen 


element to final elem 


ther 


o 


c 


AUTRONIC CONTROL 
NIT (INCORPORATE: 
AD) PROP. BAND 
& RATE 


RESET 


f information mission lag. Also, there are no slide 


from primary wires to initiate control action 
by elec 
trans 


is no 
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AUTOMATIC 
REVERSING 
VANE PUMPS... 


for individual 


lubrication of 
machine units 


Typical installation of stripped model without housing 


You get modern appearance when you equip 
machines with stripped mode!s of Brown & 
Sharpe Automatic Reversing Vane Pumps. 
They're extremely compact . . . yet sturdily 
built for continuous, trouble-free service. 
Brown & Sharpe Stripped Models with 
housings (Nos. 8022, 8062, and 8102) are 
very easily installed, particularly where in- 
ternal discharge and suction ports are not 
readily incorporated in the machine design 
or when outside piping is desirable. Stripped 
Models without housing (Nos. 8023, 8063 


in modern metal-working machine. 


and 8103) wherever installed, offer mini- 
mum projection from machine surfaces. 
Designed for use as integral parts of ma- 
chines where suction and discharge ports 
can be incorporated in machine castings. 

Fully-automatic reversing with unidirec- 
tional flow is a feature of all these pumps. 
Sizes available: 242, 5 and 111% g.p.m. at 
0 Ibs. pressure and at 1140 rpm. These and 
other features are fully described in Bulletin. 
Write Brown & Sharpe Mfg. Co., Providence 
1,R. 1, U.S.A. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe = 
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from th« 


nd ' 
Naka 


ycies power 
iron core 


as teflon 


measuring 
Manometer 


retain lul 
i ; 1 i 
ibsorbent qualities longer than smooth steel sur specifications. 5 2c, 
l i 
liding surfaces of Octagon Process, In 


rs an ideal base faces. Rubbing and s 
lubricating oils precision parts with close tolerances Staten Island 1, N. Y 
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to turn a production problem into a 


make it of 


If, like this military flashlight, your product consists of 
parts calling for certain physical properties... if it 
must be born of a streamlined manufacturing budget 
and still be an aristocrat in quality—then you'll find no 
metal more versatile than brass. 

Although almost all of these 18 metal parts differ in 
their function, copper alloys supply the required prop- 
erties — high electrical conductivity, resilience, excel- 
lence as a plating base, strength, immunity to rust and 
resistance to corrosion. And to all these properties, 


singly or in combination, add the characteristic that 


ANACON DÅ the name to remember in 


GL subject— 


Pa 


These eighteen copper alloy parts, 
approximately half-size, go into the m 
flashlight produced by The Niagara Search 
Corporation of Buffa N. Y. Only copper o 
con provide the nplete range of 


ropertie 


brass can be fabricated more economically by more 
methods than any other metal. 

With all these properties, brass has no equal for its 
usefulness as a manufacturing metal. Brass is the metal 
on which your designers, cost analysts, production 
men and sales department will be most likely to agree. 

Our Technical Department will gladly suggest the 
copper alloy best suited to your product and manufac- 
turing methods. Just write to The American Brass 
Company, Waterbury 20, Connecticut. In Canada 


Anaconda American Brass Ltd., New Toronto, Ont. 
511097 
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-AV V 


A redesigned dustproof master switch featuring a new 
ast-aluminum cover and up to five adjustable stops has 
been designed for heavy-duty installations, and application 


on large equipment such as steel mill type cranes 


The new aluminum cover offers good protection for the 
switch interior from dust, dirt, and accidental blows 
Weighing only one-third as much as the previously used 
cast-iron cover, it is easy to remove for inspection and 
normal servicing of the switch interior 

Adjustable stops on the switch provide for any com- 
bination of from onc to fivc points of movement of the 
operating handle in 


cither clockwise or counterclockwise 
direction 


An open end wrench is the only tool required 
to make this adjustment 

Standard equipment includes a ball and rod handle, but 
four other types of operation are also available: ball and 
rod handle with off-position latch operated from a thumb 
lever on the handle; ball and rod handle with auxiliary 
electrical switch operated from a thumb lever on the 
handle; ball and rod handle with spring return mechanism 

and an under-lever mechanism 

The new switch is fully interchangeable in size and 

mounting with former types produced by this company, 


built into the handk 


ind all wearing parts, such as contacts, are the same 


r Rd., Schenectady 5, N. Y 


Dutv Master Switch Is Dustproof 


High Capacity Selentum Rectifier Power Units 


on 

id voltage 
of the 
m process 

cells P r- 

"ven d output 
im 
voltage 
irrent 
ration 
ures no 
volt 


ue 


cor t Ww isher 
I nit cooling 
ooling) permit higher 


I i 
rating of the cells. Api 150 linear feet 
er minut I] 


ed ventilation 
roximat 


times the 


rectiners may 
them in de 


eB 


sizes, with the smallest, cell A, 
the largest, cell X, being 12 


"5 
ie larger cells permits stacks 


ents for a given d-C Out] 


I 
rms volts per cell. 
€ yuty 
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punane 


a 


ng a Heart for a Pressure 
‘Technology in Tubing” 


o ses .010 to 0.0 
ertoin onolyses (.039 mox. wall) 


C 
Up to 1% oD 





continued 


Survey Meter Has Optional Alpha Detector 


1 Beta Gamma Survey Meter with an optional 


probe for alpha detection and many new design features, a 
is been developed for use as both a radiation dosage rate i 
eter and for civil defense use as a low-level contamination 
onitor í respect the SU-5A has proved helpful in 

the laboratory for checking glassware, benchtops, hands 
ats, et nd in iting relatively small amounts of 
pilled radi Kk addition, the instrument can be 

l to locate radiu for monitoring the amount of radia- 

tior | I I hipn nts ind thc measuring ot dosage 

rat f tored rad pes, to ascertain whether ade 
juate si Iding has be l mployed : 

h instrument is waterproof, lightweight, battery 

erated and 1s vid th two sets of scale ranges, 

enabling readings to be made in both mr/hr and CPM. For 

scale ranges of 0.02 2, 2.0 and 20 mr /hr, corresponding 
^ 


CPM ranges o l ( 10.000 and 100.000 are 
1 3 

nr ted 

provid a 


Other 


source king overall operation, a redesigned instru 


ise mounted radioactive 


P-18 End Window Probe is equipped with a thin mica 
end-window G-M tube and is used to permit monitoring 
of low energy beta emitters, as well as alpha particles 

* More information may be obtained from the manu- 


. facturer. 
tion in the presence of beta radiation, The Tracerlab, Inc., 130 High St., Boston 10, Mass 


ment hand hich holds the probe when it is not in use 
ind the availability of an optional alpha probe 

Ihe P-17 Side Window Probe is equipped with a captive 
eta shield which permits the separate measurement of 


Accurate, Controlled Braking of Motors 


rive motor is now 

typ IC B I rake 

ed shaft. elimir iting 

tion through the belt. Good 

ICB offers instant, shockless 

and produces a constantly increas 

stopping Containing few parts the 

of only 1/16 in. Unlike 

tional force is controlled 

the brake Adj isted with 
inding accurate 


rsified braking torqu 


ontrolled rh 
it, the ICB 


re 


om and ru se lugs brazed into strip stock and posi 
temperatur p t 5 Dumont tioned to form the desired part The 
Electric Corp., 308 Dykman St., New material is a combination of precious 
York 34, N. Y d base metal with good wear re 

sistant qualities. The material may be 
CONTACT MATFRIAL FOR SWITCHES sed on rotors and in switches. The 


s now available in the form of metal D. E. Mak peace Co., Attleboro, Mass. 
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M aa 
EWA 
Division of Stewart-Warner Corporation 


4545 Fullerton Avenue, Chicago 39, Illinois 
275 Warren Street, Bridgeport, Connecticut 





SHOCK ana VIBRATION Ni NEWS 


NEW ALL METL 
BARRYMOUNTS 


for Unusual Airborne 
Applications 


These new Barrymounts provide the 
aircraft and electronic engineer with 
a vibration isolator designed to meet 
temperature and envi- 
ronmental conditions encountered in 
high-altitude, high-speed flight. Em- 
ploying no organic materials, these 
mountings are not subject to tem- 
perature influences that may affect 
the performance of other mountings. 

ALL-METL Barrymounts offer a 
wide load range with uniform per- 
formance. They have a natural fre- 
quency of about 7!4 cycles per second, 
with low horizontal stiffness for maxi- 
mum isolation of horizontal vibration. 
Transmissibility at resonance is only 
412. There is no snubber contact nor 
resonance carry-over when ALL- 
METL Barrymounts are vibrated at 
government-specified amplitudes. 

These mountings are designed espe- 
cially for unusual military condi- 
tions. They meet A vibration re- 
quirement of JAN-C-172A, MIL-E- 
5272 (USAF), a MIL-T-5422 
(BuAer). For details of sizes, ranges, 
and constr i of unit mounts and 
bases using  ALL-METL  Barry- 
mounts, see catalog 509. 


FREE CATALOGS 


the unusual 


502 - Air-damped Barrymounts for 
aircraft service; also 
bases and instrument mountings 
509 — ALL-METL Barrymounts and 
mounting bases for unusual air- 
borne applications. 

504 — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses 


mounting 


607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses. 


— 
BARRYMOUNTS AND 
MOUNTING BASES 


Now Available to Meet Shock 
Requirements of AN-E-19 


Barry vibration isolators and 
mounting bases are now available 
in “ruggedized” construction, to with- 
stand the severe shocks of arrested 
landings in aircraft carrier service 
and of crash landings. These units 
are tested to meet the shock-test re- 
quirements of Specification AN-E-19 
for the equipment sizes listed in 


JAN-C-172A. 


"P 


"Ruggedized" Barrymounts are 
available in both the air-damped type 
and the ALL-METL type. ` Air- 
damped Type 770R covers load ranges 
between % Ib. and 9 lbs. Air-damped 
Type 780R covers load ranges be- 
tween 4 lbs. and 35 lbs. ALL-METL 
Type 6600R covers load ranges be- 
tween 4 lbs. and 35 lbs. Type M-112R 
covers ranges between 2.and 10 lbs. 


Qm 


- 


‘or 


"Ruggedized'" mounting bases, 
equipped with Barrymounts of the 
above types, are available in stand- 
ard JAN sizes (JAN-C-172A) and 
in special sizes to meet customers' 
requirements. A conspicuous advan- 
tage of these "ruggedized" Barry 
bases is the gain in strength of the 
base framework itself — beyond JAN 
requirements — achieved with very 
little increase in weight for loads 
up to 60 lbs. by design modification 
of standard JAN bases. For greater 
loads, the “ruggedized” Barry bases 
are of stainless steel instead of 
aluminum. Write for data sheet. 
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Waterproof Control 
Withstands 6-Foot Head 


Pressure 


A new series of waterproof controls 
are available in a wide range of re- 
sistances and wattages, and have been 
especially designed for use in military 
assemblies 

A rubber “O” ring is used on the 
shaft creating a water tight seal which 


will stand pressure equivalent to a six 
foot head of water. A similar rubber 
ring is used on the 
of the 
nction as the shaft ring seal 
The rings are of rubber compound 
of special design to meet high t« mpera- 


mounting surface 


bushing performing the same 


requirements, and are resistant to 


oils and greases 


Mi I , N. H 


Surface Type Thermostat 
For Water Heater 


Chief. feature. of 
model W 


its constant 


water heater therm 
pressure contact 
mechanism which maintains full con 
tact pressure right up to the instant the 
thereby reducing arcing 
to a minimum. This feature is said to 
assure a fast break and lengthen con 
t life. It possible through a 
which enables the bimetal ele 
irection opposit 


the ontact 


contacts ope n; 


is made 


for both 
primary and secondary itrol is a 
1 


small and ompact unit, measuring 
i 
; 


only 22 in. high by 1$ in. wide by 
13 in. deep. It is particularly suited 
for table-top -— water heaters, 
|i premium. Mount 
ing brackets arc P rovided, which allow 
the thermostat to he mounted either to 
the heating element screws or to th« 
tank. Mounting 


all taken by a strong box shaped metal 


wherc space Is 


side of the stresses arc 
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ewslabel Dispenser _ 
" BY eur 


Q 


BODINE MOTOR =... 


NSE-11R Speed 
Reducer Motor 
The Avery Adhesive Label Corp. needed a motor 


that would provide stable operation over a wide 
speed range and varying loads...on a stop and go 
basis through rheostat control...for their new Kum- 
Kleen Label Dispenser. Labels were to be fed 
through the dispenser at a rate that varied from 
6 to 150 lineal inches per minute. Even when operat- 
ing at its lowest speed, the machine would be re- 
quired to stop and start, yet accelerate quickly and 
accurately. 

Working as a team, Bodine's local representative 
and factory engineers developed a special motor 
winding and control circuit that not only met all 
customer requirements, but was capable of start and 
stop operation, without stalling, at speeds as low 
as | to 2 lineal inches per minute. 

Why not let Bodine know-how provide you with 
motors best suited to your particular application? 


Nearly half a century of experience insures satis- 


faction. It will pay you to consult Bodine engineers. 


BODINE ELECTRIC COMPANY 
2260 WEST OHIO STREET © CHICAGO 12, ILLINOIS 


Se ARCMIN ee yn RR A ERE UREN RE Nl AER 
BUFFALO 3, N. Y. DETROIT 1, MICHIGAN 
Ellicott Squore—S. E. Shea 4464 Coss Ave.—C. D. Miller NEW YORK 18, N. Y. 
55 West 42nd St.—H. C. Mayorga 
CAMBRIDGE 39, MASS. KANSAS CITY 6, MISSOURI 
686 Massachusetts Ave.—W. A. Black 903 McGee Street—T. Pelinvounter ROCHESTER 4, N. Y. 
825 Commerce Bidg.—S. E. Shea 
CLEVELAND 3, OHIO LOS ANGELES 13, CALIF 


4500 Euclid Ave.—W. R. Uffelman 411 So. Wall $t.—H. M. Holl SAN FRANCISCO 3, CALIF 


995 Market St.—J. F. Cady 
MINNEAPOLIS 15, MINNESOTA 


712 Sixth Ave., $o.—A. C. Jacobson 
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160 
I 170 
120 S 180 


2400 5000W AFN 240V AC 


a WELL-CAST 25 ow QU i20V AC 


lightweight | 
.,— WEIGHT ailes epe 
p ie \ Ae or aluminum This therm stat may be mout 
Ll 


. á changeably with most other 
castin IS typ electric water I 
REA ‘a E: In order to facilitat 
090 your ready duction and ser 


080 ' very easily cold check the operation of 
o20 AÀ answer the thermostat and heater : circuit by 


iercly turning the pointer counter 
lockwise below the 120 F mark. New 
safety features include terminal blocks 

minals and 


iderably in X 


juire 


N 


Midget Relays Are 


Vibration Tested 


4 0 Years’ experience producing 
quality lightweight castings for 
the aircraft, textile, pneumatic 
tool, automotive, domestic ap- 
pliance, and other diversified in- 
dustries everywhere. 


Pa, 
"Mig 


Well-Made Wood and Metal Patterns 
Ampco Bronze Castings 


2534EAST 93rd STREET e CLEVELAND, OHIO | 


^j 
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FOR THE DESIGNER 


The drying out of gaskets in meters stored for even short 
periods is a common trouble. It is costly, too! 

The makers of Neptune Compact Meters for tank 
trucks licked this problem with Linear “O” Rings... 
eliminated the need for disassembling and re-assembling 
meters before they could be put into service. Exhaustive 
tests showed that no leaks occur even well beyond 
standard test pressures. And years of service on the 
job confirmed test results 

This is another example of what can be accomplished 
with Linear “O” Rings in advanced engineering and 
design. The substitution of Linear “O” Rings for con- 
ventional compression gaskets in Neptune Meters pro- 
vided a perfect seal with metal-to-metal contact between 
flanges. This means an end to the need for periodic 


LINEAR 


checking and tightening of bolts less down-time and 
repair expenses due to gasket failure simplified and 
much less expensive inspection procedures. Many a 
sealing problem becomes no problem at all when Linear 
“O” Rings replace conventional gaskets ! 
Linear “O” Rings are compounded of natural or 
synthetic rubber, fluorethylene polymers, and “‘Silastics”’ 
are molded in a complete range of J.I.C. and A.N 
standard sizes, as well as hundreds of non-standard 
sizes and special shapes. Precision molded under rigid 
laboratory control, 'Linear '*'O" Rings may be depended 
upon for continuous and lasting service 
It will pay you to consult Linear during the design 
stages of your sealing applications 


i 
! 
s 


— oan oan SE 


oo gs Se Se Se Ee ae Je m 2 A Go ou x 
nnnnnnnnnnnn 


LLINEA/ZX 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 


PACKINGS" 
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NICHOLSON MAKES rated at 3 am 


24 v d-c, Or 


Freeze-Proof Steam Traps| 5:75 


able. The relays are available with 


" 


s non-inductive load at 
15 v, 60 cycles. Silver 
t 


I 
l 


for Every Plant Use octal base, sealed or unsealed, snap-on 


dust covers, and hermetically sealed 

containers. Also equipped with the 

Because they drain completely when cold, these four types of Nichol- modified type AN 3106-20-27P sealed 
son steam traps are positively freeze-proof. Can be freely installed onnector 

. . . ) 0l typ S 5 

outdoors. Universally recommended for use in lines which need not | | On the open type relays, the coil 

> are varnished-impregnated to resist 

be in continuous use during cold weather, 


high humidity conditions. All ferrous 
because they are freeze-proof and be- parts are treated to pass salt spray tests 


cause their 2 to 6 times average drainage : | The contact arms are rivet assembled, 
capacity results in minimum heat-up time. s tm - with a contact pressure spring under 
: ; the rivet head to assure good contact 

The non-air- : 
bindi f at all times. Standard pile-ups are 2 
^ =o eature form C and 4 form C. Other contact 
of Nicholson arrangements not exceeding a total of 
traps also nota- = 12 springs are available. The longest 
a" f relay, that with the sealed connector, 

bly facilitates f f y 


31 in. high. 
heat transfer in om x a — 


severe weather. : . i l ew York Y 
Sizes !4" to 2"; 
pressures to 225 TYPE AHV TYPE AU 


200 OREGON ST., WILKES-BARRE, PA Reducer Fitting Joins 
Different Sized Tubing 


Consisting of a body, two ferrules 

nut, the new Swagelok reducer 
fitting is designed to permit different 
sizes of tubing to be joined easily. The 
two ferrules, plus the threaded chuck 
inside the nut, « h tight around the 


1 ! 


ubing wall and give a leakproof seal 
The illustration shows a 4 in. all 
tube tee and a è in. reducer. No pre 


right out of paratory steps are necessary on the tub- 
the catalog 


nd ne Tw ' | r 4— 
— 1 
o : 


ing. Assembling is as follows: the 


If your product calls for any of these roller chain tubing is inserted into the reducer, and 
sprockets as diagramed, the new Sewall Stock one and one-quarter turns are applied 
Sprocket Catalog can save you time and money. to the reducer nut to complete the first 
May we send you a copy? i y assembly. The reducer is next inserted 
Sewall sales engineers will welcome into the fitting and one and one- 
your inquiry on any type of custom- quarter turns are applied to complete 
built cut tooth gears... racks... the assembly. In this manner the in- 
all types of sprockets. strumentation and process piping lines 
SERVICE OFFICES IN ST. PAUL AND CHICAGO may be reduced to the required diam 
1 d cs eter both on the run and on the branch 

t. B. SEWALL MANUFACTURING CO The completed fitting is said to be 


696 Glendale St. - St. Paul 4, Minnesota torque-free and leakproof. — 
iege un The reducer fittings are available in 


TYPE A 
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Exact precision alignment is secured 
with sleeve bearings more readily than 
with any other type. Bunting Cast Bronze 

Bearings pressed into the housing 

and bored in line assure the utmost 
in precision alignment. When alignment 

is one of your problems utilize this 
outstanding advantage and consult 
the Bunting Engineers whose experience 
is at your disposal. The Bunting Brass 


& Bronze Company, Toledo 9, Ohio. 
Branches in Principal Cities. 
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New Parts and Materials continued 


ss, aluminum, steel, stainless steel 


and Monel in sizes ranging from å in 


to Z in. OD. The fittings are said 


to hold heavy or thin wall tubing 


equally well, and are made for use with 


1 


tubing of rass, aluminun steel 
i 
stainless steel, Monel and plasti 
Cr f I 


f 3 


Rubber Seal Operates With 
Pressures to 5,000 Psi 


A small dam type seal made of 
Hycar oil resistant rubber has been d 
vised to seal off tremendous pressures 
which may leak around the threads in 
oil well tubing 

Ca'led the 
dam seal is approximately the size of 
an eraser on a comn lead pencil. In 
installation a hole is drilled completely 


through the oil well tubing to allow 


Stonescal, the new type 


ssure from the inside of the 

i 

ul to force the Hycar rubber seal 
into the thread of the coupling The 


seal actually comes into contact with 
ires in the range of 5,000 Ib psi, 


has w thstood pressures up to 


12.000 Ib 1 n tests conducted by the 

IT GOT TAKEN Lui du. Queue PM 
' eat ID 50) 

in servi t u uj to 250 I 


FOR A RIDE witho 


Hy ar 


treme resistane 


oxidation 


and abrasion 
and liked it! mains flexible 


mi 
I 


eratures 
This Ward Leonard Vitrohm bracket terminal resistor 
was installed in the fluorescent lighting system of the new 


subway cars for three important reasons. ai E i > 
First, it could withstand the wear and tear of constant Tube For High-Speed 
vibration and shock of starts and stops ea s > 
Secondly, it could be installed ne and easier in very Digital Computers 
limited space 
In the third place, although these resistors last indefinite- 
ly, they must be readily replaceable in case of accidental 
damage. , "fip-flor i 
These subway cars run on 600 volt D. C. The builder pro- may be widely used in “flip-flop” serv 
vided pre-wired terminal studs. By using a bracket terminal ice in binary system calculators 
resistor it was possible to combine mounting and electrical For computer applications the 
connection in one simple, fast installation. GL-5844 directly replaces the type 6f 
That's Ward Leonard "result-engineering"—problems and requires one-third less heater 
turned into perfect performance by the proper selection or power than that tube. The GL-5844 
adaption of electric controls. Write for Vitrohm Resistor 
Catalog, Ward Leonard Electric Co., 63 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and Canada. 


A twin triode tube, designated as 
GL-5844, and designed for use in mod 
rately high-speed digital computers 


requires only 300 milliamps heater 
current. More than one-half kilowatt 
of power can thus be saved in a 600 
tube computer. Plate output at zero 
bias conditions exceeds that of the 
1 6]6 because of higher perveance 
WARD LEONARD j “Of particular interest is the fact that 
the cutoff voltage between triodes hal 


ELECTRIC COMPANY ances within a one-volt limit. A ‘spe 


cial cathode design prevents failure of 


LI ale E Agit t ar, id a tube to function after periods of non 


'"RESISTORS « RHEOSTATS, « RELAYS « CONTROL ‘DEVICE conduction while biased to cut-off 
S For average characteristics and typi 
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New Parts and Materials continued 


cal opc ration the f late voltage is 100 v : 
cathode bias resistor is 470 ohms; am- 


plifi ation factor is 2 the ipproxi 
mate plate resistance is 7950 ohms 
the transconductance is 3,400 mi 
cromhos ; plate current is 4.8 milliar 
[he seated height is 1Z in.; the dia 
is 3 in., and the base 

ton 7-pin, E7-1 


Boil-Proof Glue Offers 


Saving in Resorcin 


" pera 
' 
1 { ill year 
1g any of its working 
i 


ontains less than 


which offers a 


1,000 Psi Pneumatic 
Check Valve 


Designed 
op ration 
their pneumati 
only of 
pst air 


5 000 t 
t 
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Solenoid Contactors 


^. A-C or D-C... multi-pole 
construction . . . many more uses 


Now you can get fast, positive, consistent operation on 
a wide range of load and control circuits . . . from the finest 
design of solenoid contactor on the market. 

This new Size O a-c contactor brings Ward Leonard's 
line of solenoid contactors into the 15 ampere range. And 
it comes with as many as 5 poles. Double-break silver 
contacts may be interchanged to form normally-open or 
normally-closed contacts as desired. 

Operating coils are interchangeable with Size 1 con- 
tactor coils. Available also with d-c "power plants". 

Write for Bulletin 4458. WARD LEONARD ELECTRIC 
CO., 63 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 


ELECTRIC COMPANY 
D E Eur Aa a 


RESISTORS « RHMEOSTATS « RELAY* + CONTROL DEVICES 





New Parts and Materials continued 


sure of 150 psig max. Leakage in re 
verse flow dicection will not exceed 
200 cu in. of free air per min at 4,000 
psi The proof pressure of this check 
valve is 9,200 psi 


This f > fic check alve is m l 
-=~ RUBBER Parts AS iaig 
cylinder is a standard AN 6249-6 en 
lope. Both ends of tł vit are in 
RESIST EXTREME HEAT, COLD, FLUIDS, GASES — occ with AND 10056 for d in 
tubing. I ghs 3.4 ounces 
win Ll: 1 oe e 
I 1 


L ke 


Miniature Ball Bearing Tools 


New, special type tools have been 
dev eloped for handling instrument ball 
bearings during inspection, leaning 
and relubrication operations. These 
new tools are essentially special 
tweezers for use on bearings having 


Eo 


bores from 4', to } ia., and can be 
furnished in two modcls, one for grij 
Silicone rubber is a solution to problems involving rubbery ping the bearing by the inside race 

properties at abnormally high and low operating temperatures. and the other for the outer racc 
Under these conditions it performs successfully beyond the scope of These tools are useful for ass 
any known rubber or rubber-like materials, and meets the require- bling bearings into equipment, and will 
ments of extreme temperature applications in the aviation, automo- help avoid the corrosive effects of fin 
tive, electrical, refrigeration and original equipment manufacturing ger handling of bearings 


industries. The I 
lies 


At extreme temperatures —100°F to +500°F Silicone rubber 
parts remain resilient, with improved compression set. General > : 
qualities include; excellent stability after long exposure to vltra- Purge Meter Formed 
violet rays, prolonged weathering, Lun growth, many oils and a Of Acrvlic Plastic 
variety of chemicals; excellent dielectric properties, and water ? : 
repellency; stainless; odorless; bonds to metal. A plastic purge meter that eliminates 
packing glands and glass parts has 


| rds d been developed with the tube and all 
ings, diaphragms and numerous piping connections being bored from a 


Elie can P produced from block of acrylic plastic. Flow adjust 
icone stocks. ment may be made with a flow-mit 


needle control valve, an optional fea 


PROCESS COMPANY Rubber Handbook ture, which may be installed on an . 
sent on request the inlet or outlet position of the mete: 
New Bedford, Mass., U.S.A. ing tube 

The mite purge meter comes in four 
sizes with a range of 0.01 to 54.0 gal 
per hr of water and 0.2 to 216 cu ft per 
hr of air. The rate of flow is visibly 
indicated by the position of a spherical 

float in the metering tube 
Two standard models of the mite 
are currently available for metering 
flows where high accuracy is not re 
quired. The model R 2,000 meter has 


Seals, gaskets, O-rings, pack- 
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CHASE BRASS AND COPPER WIRE 


has the fine temper that makes better wire products 


You can, quite literally, bend Chase brass, 
copper and bronze wire to your will be- 
cause it has precisely adjusted temper, ex 


cellent ductility and great tensile strength 


For coining or embossing, heading and 
extruding, heading and drilling, making of 
rivets, screws, springs you'll find a just 
right Chase wire. It comes in six stand 
ard annealed and eight standard drawn 
tempers 


Chase » BRASS & COPPER + The Nation's Headquarters for Hras & Coppe 


Aibanyt Cleveland hasas bity New York 
Atlanta Jallas 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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But no matter which Chase wire is used 
you can be sure that it will have accurate 
dimensions, true roundness, freedom from 
physical defects, beautiful uniformity of 


surface, texture and color 


Write for FREE booklet 


Heading Extruded Brass and Copper 


Chase C old 


Alloy Wire" giving physical and fabrica 
tion properties, applications, weights per 


1000 feet and feet per Ib 


San Francisco 
Angeie Ph iadeighia Seattle 
Bait more enve M waukee Pttsburgh Waterdury 
$ Boston Detrot M nneapelis Prov dence 
i <p Chag Houston? Newark Rochester? ‘sales 
~ , acinnat ndianapo New Orie St. Lows office only 


f CHASE 
$7» 
k 





K m [oM JPN- 1 New Parts and Materials continued 
ENGINEERS Ea 
NOTEBOOK Sa. 


HEATING 
SYSTEMS 


eieren marks for approxi 
mat J l } l 

ate flow ind while direct flow 
with 


ation 
ST Ee 

eadings are made the model 
S 2000 meter, which has standard 
alibrations for ther air or 
Both models te tor press ires up 

f ures | 

* 1 ( 4 
o 100 Ib per sq in. and max working 


rom 180-200 I A 


s obtainable for flush 
of either model 


water 


cmpx raturc 
standard ! 


( 


Compound for 


l 3 kà | Barrel Finishing Metals 
MARMAN i 


A sp ial purpose chemical is avail 
V-Bands and integral welded flanges Ei 


wrel finishing brass, bronz 

( ee opper gold and silver stampings, cast 
simplify duct coupling on Globemaster ings, and machined and drawn parts 
Mfered under the trade name B 

An ideal arrangement for coupling iris control “loubl 


> Magic ompound l loubl 
valve in by-pass heating duct of the Douglas C-124 endl: <i ed 
Globemaster II is achieved witha standard Marman i 


pound ts a concen 
TI trated paste for use in very 
V. Band Coupling and integral welded flanges. 1 his quantities dL 
is but one example of many diversified applications 


T 
metali 
i 


metall 
where standard Marman couplings and flanges pro- 


smal 
said to y eld uniforn 
olors and finished in ex 
: tremely short time cycles 

vide the right combination of strength, light weight Blue Magic No. 1 
and positive seal, plus production and maintenance i manufacturer to be good 
advantages of the patented Quick ¢ oupler Latch. ; either with or without n 
selected 


ind Weight with Marman LJ | ing, det 


non-ferrous m 


urring, cleaning 
in a single operation. H 
FOR INFORMATION, WRITE DEPT. E-12 


5 are oniy 


finishing 
ommended 


compound 


quant tie | oz ot 
for finishing runs 


en Junt e eet 
ey PRODUCTS CO, inc. 
EN" 340 W. FLORENCE AVE. 
INGLEWOOD, CALIFORNIA AC 
Wa 


CLAMPS FOR SPÉCIAL APPLICATIONS 


) 
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“BENDIX SGINFLEX 


ELECTRICAL CONNECTORS 


» Moisture proof 

è Pressure Tight 

€ Radio Quiet 

8 Single-piece Inserts 
€ Vibration proof 

è Light Weight 


@ High Insulation 
Resistance 


© Easy Assembly 
and Disassembly 


è Fewer Parts than 
anyother Connector 


® No additional 
solder required 


» 


PA 


The ability to carry maximum currents with 
only a minimum voltage drop is an out- 
standing characteristic of Bendix Scinflex 
Electrical Connectors. This important fea- 
ture is only a part of the story of Bendix 
success in the electrical connector field. The 
use of Scinflex dielectric material, an exclu- 
sive Bendix development of outstanding 
stability, increases resistance to flash over 
and creepage. In temperature extremes, 
from —67°F. to +275°F. performance is 
remarkable. Dielectric strength is never less 
than 300 volts per mil. All in all, no other 
electrical connector combines as many 
important exclusive features as you will find 
in Bendix Scinflex connectors. For higher 
efficiency in your electrical connectors be 
sure to specify Bendix Scinflex. Our sales 
department will gladly furnish additional 
information on request. 
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SHELL 
High strength aluminum alloy 
. . . High resistance to corro- 
sion . . . with surface finish 
CONTACTS 

High current capacity ... Low 
voltage drop. 

SCINFLEX ONE-PIECE INSERT 
High dielectric strength . 
High insulation resistance. 





New Parts and Materials continued 


erations, only 1 oz to 2 oz of com 
pound is needed at low water level in 


the barrel. 
The illustration shows a before and 
after view of a bronze casting deburred 


with light aircraft oils or heavy industrial oils 


— DM 


e kc xam 


DENISON 


FAMTOIWEPS High-Pressure, High-Volume 
PUMPS for All Circuit Needs to 5000 psi 


Here's high-pressure, high-volume efficiency on a wide range of 
ruggedly built pumps. They feature complete hydraulic balance 
that eliminates the use of thrust bearings simplified con- 
struction that requires fewer parts exclusive axial piston 
design that assures longer, maintenance-free service, and man) 
other advantages 


Denison HydrOILic Pumps include constant-volume and var- 
iable-volume types for all circuit requirements up to 5000 pst, 
with volume delivery capacities ranging from 2 to 35 gpm. 
Variable-volume types are available with stem, handwheel, or 
compensator control. A choice of face, flange or foot mountings 
is offered on all of these pumps 


Increasing demands for modern high-pressure systems, and 
the resulting need for compact hydraulic units built to withstand 
long, hard high-pressure operation, have led to the wide prefer- 
ence for Denison Pumps . 


[he tougher the job, the quicker you discover the advantages 
of Denison HydrOlLic Pumps, developed through 25 years of 
experience in designing and building oil-hydraulic equipment 
exclusively. Put these advantages to work in your hydraulic cir- 
cults for either intermittent or continuous service 


Write today for full details on pumps to fit your needs. 


The DENISON Engineering Co., 1157 Dublin Road, Columbus 16, Ohio 


and finished with the compound. Ad 
vantages claimed are economy, fine 
finish, uniform metallic colors, and 
greatly reduced time cycles on all op 
crations 


Blu 


Glass Cloth Wrapped 
Pipe Joint 


Duro-Joint, a new 


ned 
ped 


_ type ot wrap 
joint for Haveg and other resin-basc 


pipe, ! composcd ofa spiral wrapping 


Kf glass cloth and lecite acid, and a 


kali-proof furan resin lent using 


pecial technique. It is said to be equal 
n strength and chemical resistance to 
the pipe itself. The Duro-Joint may 
replace the flange type joint which is 

bject to corrosion, and also may be 


| 1 
broken 


used to repair P or to armor 
porcelain or stoneware 
Ihe Duro-Joint can be made in the 
field without the use of heat or spe 
cial equipment. The joints were tested 
without failure under hydro-static pres 
ire pulsating rapidly from 0 to 350 
psi. They were then placed under 
100 Ib steam pressure and while hot, 
the pressure was released and the joint 
mmersed in water at 60 F. The Duro- 
Joints were unaffected by this shock 
treatment 


Lead-Free Aluminum 
Solder Rod 


A new lead-free aluminum solder 
rod that melts at 400 F and flows at 
150 F, can be applied with ordinary 
soldering irons, and give performance 
equal to that of higher melting point 
solders which must be applied by 
torch 

This new rod is identified as No. 37 
aluminum solder rod and, while made 
especially for soldering iron applica 
tion, it can be applied by any indirect 
heating method. It is used with No 
37 Brazaloy Flux made by this com 
pany. Properly applied, it will with- 
stand pressures of 1,000 psi. No. 37 
is for work on all types of aluminum 
except 24ST and also for work on 
aluminum to dissimilar metals. In 
wide application on electric and neon 
signs, television and radio chassis, 
lighting fixtures and electronic equip- 
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New Parts and Materials continued 


nt and instruments, tt 


IS Sala 


^v PACKAGED POWER 


in pressure capacities from 400 to to 5000 psi 


j 
prov | to Nave 


| good 


good matchin 


orrosion-resistance 


Adhesive Backed 
Felt Tape 


For use in sealing against dust 


wind, fumes, rattle and squeak deade 
| insulation, and fo 
Es 
shock cushioning 
ape KNOWN 
loped with 
quiring no pap 
rial between laye 


i short period 


New Line of 
Attenuator Switches 


DENISON 


PZTe]WIy 
Highest Efficiency on Every Type of Circuit 


Pumping Units for 
A line of att 


enuator switches r 


ly introduced incl ? round, 


J 


! 
i 
! 
i 


ides 1 
1 


rle-GecK uf two pole 


uts in one- anc 


types with up to 60 contact positions 


144 


resistance otf 


nd with rotations 
leg to 360 


ranging 
deg. Average 
alloy contacts of 0.003 ohms 
s maintained throughout 


ward of a million operations 


from 


the silver 
a life of up 
Typical 
amp at 25 v; å 


j amp at 
at 110 v; 


and 0.2 amp 
"0 volts 
All of the new 


obtainable 


attenu hes 
with or without detent 
All have silver alloy con- 
arms and collector rings 
Most types can be ganged by using a 
square switch plate slightly larger on 
1 side than the specified diameter of 
the standard round plate 


itor switc 
mechanism 


tacts, wiper 


Shalles Mfg. € llingdale, Pa. 


Electric Etcher Marks 
15 Pieces at One Time 


A new “javelin” type etcher handles 
up to 15 work pieces at one time, etch- 
ing on hard or soft metals, flat or 
curved surfaces, with identifying num- 
bers, names, trademarks or designs. 
Tools, gages, parts for automobiles, 
aircraft, engines, and machinery, as 
well as cutlery and other consumer mer- 
chandise may be marked. 

The marking is produced by means 
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You get extra ruggedness and efficiency plus lowest operating 
- when you select Denison HydrOILic Pumping Units Built 
in 37 different models, they meet any circuit need that calls for 

Mn capacity of from 400 to 5000 psi 
or ‘variable volume operation 
wheel, stem or pressure 
from two to 35 gpm. 


for constant 
. with volume control by hand 
compensation volume deliveries 


Capacities of the oil reservoirs range from 
16 to 165 gallons. 


One of the big reasons for the fine performance records of 
these high-pressure, high-volume pumping units is that they are 
built around the famous HydrOlLic axial piston pumps, desc ribed 
on the opposite page. These hydrauliĉally balanced pumps have 
shown exceptionally high volumetric efficiencies in repeated tests 
made at operating pressures up to 5000 psi. 


Single-panel mounting of motor, pump, relief valve, gauges 
and controls permits quick, easy, cost maintenance and 
adds to compact assembly that ‘simplifies circuit arrangements. 


All larger series units are of horizontal design, and meet JI¢ 
standards. 


You get the benefits of proved performance backed by 25 
years of specialized experience in building oil- hydraulic equip 
ment, when you power your circuits with Denison HydrOlLic 
Pumping Units! Write for further information 


low 


The DENISON Engineering Co., 1157 Dublin Road, Columbus 16, Ohio 
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Parts and Materials... continued 


Microcast 


assures performance 


SAVES Machine tools, Man power 


Performance-Proved Solution 
to Many Defense Problems 


: of a series of minute electric arcs 
THE MICROCAST PROCESS of precision 
casting provides the rapid, completely sat- 
isfactory answer to many of today’s pro- 
duction-for-mobilization problems. Micro- 
castings mean substantial savings in criti- 


formed at the point of a rapidly vi 
brating electrode linked to a panta 
y} } 


graph Th pantagraph IS guided by 


à single operator 

cal materials and man power. Tooling is The Javelin method offers flexibility 
simplified and inexpensive, with tool tor shape ind size of work piece, for 
breakage eliminated. Today, too, there's design and depth of mark. A piece 
a wider design latitude and alloy choice may be etched in its finished state 
with Microcastings than ever ... thanks to without prior or after treatment. The 
the performance-proved experience of n 


manufacturers claim that the work is 
wx X. i ve > 
orld War II and ever since clean, safe, accurate, leaves no burrs, 


will not damage or weaken the product, 
and that production is faster than con 


ventional marking or acid etching 


Microcast nozzle partitions in a Tachometer Has 


diaphragm assembly on 


General Electric J-47 jet engine Range to 30,000 Rpm 


Called the Dr. Horn centrifugal 
hand tachometer, this unit has six 


ranges covering I " to 30,000 


rpm, is protected against damage from 
over speeding, and requires a mini 


mum of maintenance. It measures rota- 


Virtually every leading jet aircraft engine 
manufacturer uses Microcast power blad 
ing. Design engineers of these revolution 
ary power plants know Microcasting’s 
outstanding advantages features that 
mav well fit into your present production 
program Better write todav for full infor 


mation 


MICROCAST DIVISION 


AUSTENAL LABORATORIES, INC 
224 East 39th St., New York 16, New York 
MICROCAST 715 Eost 69th Place, Chicago 37, Illinois 


The precision process jinated 1 1 

Vha prociiion precem eriginst tional, linear, and peripheral speeds 
for the production of castings of regardless of the direction of rotation 
ntricote design using the high : 


capris ig reco aliis y 4 ef — Using a revolving pendulum as the 

face smoothness and dimensional P R ihe" E : ] 

tore encsfinen ond dimomisas ER à E. measuring mechanism, the unit will 

quiring little or no machining 1 : operate equally well in a vertical, hori- 
zontal or slanting position 


James G. Biddle ¢ 
St., Philadelphia 7, Pa. 
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A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


Our Defense Program 
Faces a Crisis 


A major crisis will soon confront our defense 
program. 


It is not a crisis in raw materials. Yo find 
enough materials, from steel to cobalt, for de- 
fense production is a serious problem. But it 


is one that is being solved. 


It is not a crisis in manpower. Shortages of 
workers with special skills hamper production, 


but these shortages are being relieved, slowly. 


It is not a crisis in manufacturing capacity. 
American industry's record-breaking expan- 
sion is, with very few exceptions, keeping 


abreast of defense needs 


The coming crisis will be one of finance. It 
will rise from our failure to provide the means 
to PAY FOR the defense program we now have 
under way. 


A $15 Billion Deficit? 


Congress has approved a defense program 
which is scheduled to raise total federal spend- 
ing in the year from June, 1952, to June, 1953, 
to somewhere between $85 and $90 billion. 
Additional appropriations for more air power 
and atomic development, which are now pro- 
posed, would add several billion dollars. 


But Congress has not approved a tax plan 
to match such spending. With the new levies 


enacted in this session, tax collections during 
the 1952-53 fiscal year are estimated to fall 
somewhere between $70 and $75 billion. That 
would be roughly $15 billion short of balancing 
the budget. If the defense program is expanded, 
the deficit will be that much greater. 


We have not yet felt the impact of the crisis 
that would accompany a federal deficit of this 
magnitude. Federal tax collections currently 
are big enough to balance federal expenditures 
But the defense program is scheduled to boost 
the annual rate of federal expenditures $25 
billion in the next year. 


To Meet the Crisis 


By January the crisis will be clearly in sight 


Then the President will present his budget 
After that, Congress must act to close the broad 
gap between government income and govern- 
ment spending. If it fails to do that, the whole 
defense program will be menaced by weakness 
in its financial foundations. That weakness 
might well take the form of another destructive 
wave of inflation. 


We have three ways to meet this crisis. 
The best approach, of course, is to cut unes- 


sential expenditures. That can make a real dent 


in the deficit. The second is to collect more 





taxes. The third, and by all odds the most dan- 
gerous, is to have the federal government meet 
its deficit by going deeper into debt. Borrow- 
ing, which might feed inflation, can easily lead 
to disaster. 


Near Income Tax Limits 


It will not be possible to raise taxes to meet 
the deficit merely by increasing further the 
rates on corporations and on persons in the 
upper income brackets. Congress has about 
scraped the bottom of that barrel. 


The Senate Finance Committee said as much 
in reporting this year's tax bill. The Commit- 
tee reported that it had "serious doubts as to 
the feasibility of raising any substantial addi- 
tional amounts of revenue from income tax 
sources." The Committee observed that recent 
tax legislation brings the burdens of most cor- 
porate and individual income taxpayers close 
to the World War II peaks, and actually carries 
the rates paid by many taxpayers above those 


peaks. 


Our ramshackle federal tax system must be 
thoroughly overhauled in order to broaden the 
tax base if it is to produce more revenue — 


without doing much more harm than good. 


The shocking fact is that no one seems ready 
to act along any line that might enable us to 
surmount the crisis. 


That fact of itself aggravates the coming 
crisis. And next year's presidential election 
doesn't make it any easier to move effectively. 
Both parties will shrink even more than nor- 
mally from backing any program that might 


irritate any considerable number of voters. 


If we are to meet this crisis on the tax front 
in an orderly way, the technical work should 


be in progress right now. To a large extent it 
is being ignored. 


If we are to enforce the vitally essential pro- 
gram of government economy, there is the 
same urgent need to get under way the spade 
work that is required. 


And if—as a last miserable expedient — we 
decide to let the federal government drift 
deeper into debt, it must have a well-developed 
program of borrowing from individuals and 
other investors, such as insurance companies, 
rather than from the commercial banks. Bor- 
rowing from commercial banks might speedily 
translate the deficit into more and more price 
inflation. No adequate program of borrowing 
from savings is now in sight. 


Now Is the Time 


It is possible, of course, that international 
relations may improve sufficiently to make it 
safe for us to slow down the rearmament 
program. If that should happen, the fiscal crisis 
would not be so critical. But that kind of good 
fortune has been notably absent in recent years. 


Lenin, patron saint of Communism, is 
quoted to the effect that to destroy a political 
and social system such as ours “you must 
debauch its money.” 


We shall set democracy to digging its own 
grave if, through our preoccupation with poli- 
tics during the presidential campaign, we pave 
the way for further debauchery of our money. 


If we really want to avert that disaster, now 
is the time for us to get going. 


Once the crisis is full upon us, it will be too 
late. 


McGraw-Hill Publishing Company, lnc. 





NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep You 


(1) IMPROVED CASTINGS——The Inter 
national Nickel Co., Inc Booklet, 8 pp 
Describes the use of Nisiloy, which is a 
combination of Nickel and Silicon Adds 
better machinability, toughness, resist- 
ance to wear, and reduces rejects An 
alloy of 60 percent nickel, 30 percent 
silicon, with a balance of iron, it melts 
at 1,800 F 


(2) DIRECTORY —General 
Booklet, 16 pp. Entitled "Selling to 
this booklet is an aid to the many poten- 
tial suppliers of G.M. It contains a direc- 
tory of 39 GM manufacturing divisions, 
with a detalled listing of the civilian and 
defense products made by each, with an 
alphabetical listing of the products 


Moto Corp 
GM 


(3) INDUSTRIAL LUBRICANTS Th 
Alpha Corp Bulletin 93, 8 pp. Seve 
case histories describing the use of Mol; 
kote in various applications Includes 
machine tools, dies, press fittings, high 
temperature lubrication, cold forming 
and others. Basic ingredient is a molyb 
denum disulfide powder 


(4) SILICONE RUBBER RINGS— Fred 
erick S. Bacon Lab Data Sheet 102 
1 pp. Complete specifications on silicone 
rubber O-rings giving tensile strength, 
elongation "mpression, brittle point 
swell, and its suitability for use with 
foods 


(5) UNICLAMPS Delta-Star Electric 
Co Booklet, 4 pp llustrations and 
specifications for the five basic types of 
uniclamps produced hese are the quar- 
ter clamp, the half cl: "A the extension 
half clamp, the floor ang and the 
brace flange Uses are pipe rames 
for wire fences, other 
structures 


racks 
handrails, and 


(6) ENGINEERING EQUIPMENT 
Warren Knight Co. Catalog WA-10, 56 
Complete with illustrations and speci- 
fications, this catalog contains a complete 
list of all drafting room equipment, trac- 
ing and drawing papers, slide rules, and 
all types of transits and levels avail- 
able Also has details on the weight 
slide rule used to determine weight of 
various shapes of metal 


(7) SUB-FRACTIONAL 
He »ward Industries Inc 
Illustrations and 


HP MOTORS 
Booklet, 8 pp 
description of universal 
and d-c motors, shaded pole motors, gear 
reduction units ind nduction motors 
Shaded pole motors are available fron 
1/2,000 to 1/80 hp Universal and d-« 
motors available from 1/1,000 to '4 hp 
(8) PERMANENT MAGNETS—The In 
diana Steel Products Co. Catalog 11, 1 
pp. Information on permanent cast mag- 
nets in shapes of bars, rods, cylinders, as- 
sorted U horse shoe type, chan 
nels rings multiples, holding 
assemblies magnetiz Contains 
illustrations specifications 


shapes, 

rotors 
and 
and 


(9) SPRINGS—The Die Supply Co. Bul 
letin 1951, 10 pp. An illustrated list of 
about 500 stock sizes, with specifications 
as to pressure percentage of deflection 
shape, use and weight. Also contains a 
list of special springs with specifications 


for each 


(10) TEMPERATURE INDICATORS 
Manning, Maxwell & Moore Catalog, 
100 pp. Completely illustrated with colored 
photos, and engineering drawings of all 
types of the American brand glass ther- 
mometers, dial thermometers, recording 
thermometers, separable sockets, microsen 
temperature indicators and recorders, and 
electric indicators and recorders Com- 
plete specifications for all types 


(11) CORED FORGINGS 
Cored Forgings Co., Inc 

Illustrations and 
forgings of 


National 
Booklet, 4 pp 
description of cored 
brass, bronze and copper 
Cross-sectional views showing close tol 
erances, grain structure, and how ma- 
chining operations are eliminated. Tubes 
valves, elbows, and traps are made 


(12) RUBBER PRODUCTS—-The H. O 
Canfield Co. General Catalog, 16 pp. Com 
plete list of gaskets and grommets for all 
uses, automotive and aviation parts such 


is vibration dan 
bur s, and diaphragm 
applia parts medica 
drug use, and plumbing 


peners 


(13) MIDGET RELAYS signal 
neering & Mfg. Ci Bulletin MTR 
pp Describes and lustrates the 
80 line of midget telephor type 

Contains engineering drawings, det 
types of covers, character 


specifications, and some applicatior 


istics 


(14) J.C. PNEUMATIC 
Miller Motor Co Bu 
Specifications for the applic 
matics to industrial equipn 
at the Joint Industry Confer 
5 diagrams ontr 

cylinders, pist 


STANDARDS 


mou 
accessories 


(15) SAFETY AND gm VALVES 
Manning, Maxwell & Mo I 

30 pp All types of safety 

valves for all uses are 
tions for house heater safe 


lies 
l € 


Up-to-Date 


and relief valv« 
ast iron with 
steel Use 
r each 
(16) LUBRICATING DEVICES 
ros Mfg Co. Catalog 60-A, 16 py 
ns, descriptions and 
r all sizes and shapes of « 
il cups, bottle oilers, multiple 
gages, accessories and gt 
shaft 


ease 


seals 


ELECTRIC CONTROLLERS 
ineapolis-Honeywell Regulator C 
16 pp Describes the op 
‘iple and features of the vane 
ex t control units used 
thermometers and 
potentiometers, and 


(18) BALL AND ROLLER BEARINGS 
Link-Belt Co Catalog 2550, 112 pp 
Illustrations th complete line of al 
e ball ler bearin this 
mpany , seve al page 


gs made by 
full 


uins 
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cutaway views of several types Covers DoAll Co. Catalog 51-821, 8 pp Illus- 
pillow blocks, take-up type, cartridge trations of dimakers files, machines files, 
blocks, flanged blocks, and bearing hanger the needle file, and the riffler files. All 
blocks. Has complete specifications as to are completely described as to sizes, 
size, types of flts, speed possible, weight, shapes and the number of the cut. 
and loads possible Contains curves and 
trigonometric functions. (23) ROTAMETERS— Brooks Rotameter 
Co. Bulletin 110. A line of rotameters, 
(19) PROPERTIES OF GLASS-—Corning designed to meet most purge meter re- 
Glass Works. Bulletin B-83, 14 pp. Com- quirements from the Mite small flow in- 
plete data on 28 types of glasses used, in- dicator of liquids or gases to the high ca- 
cluding facts on mechanical properties, pacity units. Also covers high pressure 
thermal stresses, heat transmission, elec- meters, and research and test kit models 
trical properties, corrosion resistance, and used in industry. 
viscosity data. Curves are given for each 
subject. (24) FABRIC PACKINGS — Raybestos- 
Manhattan, Inc. Bulletin, 4 pp. The line 
(20) RESISTORS AND RHEOSTATS— of asbestos fabric packings is described 
Ohmite Mfg. Co. Catalog 40, 96 pp. Data with illustrations of each. Included are 
on stock resistors of the vitreous enameled service recommendations, sizes available, 
all porcelain type together with mount- and packaging specifications for high 
ings. Specifications on precision, and pressure rubber back, rubber core, and 
radio frequency resistors, radio frequency dual edge packings 
chokes, and audio frequency attenuators 
Also covers all types of rheostats and (25) CORROSION TREATMENT-—Octa- 
cages. Completely illustrated with draw- gon Process, Inc. Booklet, 5 pp. Data on 
ings, photos and curves Anchorite 100, a paint anchoring, cor- 
rosion resistant phosphate treatment for 
(21) CONDUIT AND CABLE FITTINGS metals Describes causes of paint fail- 
—The Thomas & Betts Co., Inc Bulletin ure, and prevention. Discusses method 
65, 64 pp. Illustrations and specifications of application, and 100 possible appli- 
of cable and conduit fittings for all types cations. 
of raceways. Included are bushings, el- 
bows, pipe straps, conduit supports, con- (26) UNIVERSAL JOINTS—Blood Bros 
nectors and couplings for all types of Machine Co. Catalog 51, 90 pp. Illus- 
conduit and cable, junction boxes, and trations of all universal joints made by 
others. Bolt and screw sizes tabulated. this company, with applications for each 
Contains engineering drawings, cutaway 
(22) SWISS PATTERN FILES — The views with all recommended sizes for 
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Forging specifications and a parts 
re also given 


(23) ALEMITE FITTINGS — Stewart- 
Warner Corp Booklet 22-188, 8 pp. 
Shows line f lubrication fittings in the 
tandard hydraulic, and the hydraulic 
surface-check design Made of monel 
metal, the fittings come in all sizes and 
shapes in the N.F. taper thread, the 
N.P.T pipe thread the P.T.F. pu 
thread, and the N.F. and the N.E.F. 
straight thread 


(28) DIRECT WRITING OSCILLO- 
GRAPH—Offner Llectronics Inc Bulle- 
tin Applications, construction details, 
ar tions of the Dynograph, high 

direct writing oscillograph De- 
é yn chopper type amplifier which 
makes unit « t-free. Included are engi- 
r ing, aircraft, laboratory, and power 

plications 


(29) EXPANDED METAL MESHES — 
Penn Metal Co. Inc Catalog 493 EM, 
26 pp Illustrations and description of 
the manufacture of expanded metal and 
its uses dec how to make a little 
metal go a lo ay, how to save steel 
and other materials and get a saving in 
weight 


(30) SOUNT RATINGS—General Elec- 
Bulletin GEA-56 4 pp. De- 
iow the company's fluorescent 

amp ballasts are classified according to 

the amount of natural hum they emit. 

Includes table listing numbers of ballasts 

according to their sound ratings in deci- 

bels from group A (very quiet) to group 

F (quite audible) 


(31) AIRLESS BLAST CLEANING — 
ican Wheelabrator and Equipment 
Sulletin 794. Covers the cleaning 
of shells, bombs tank parts, artillery 
components, and aircraft engine parts 
with an airless abrasive blasting. Also 
used for removing rust, scale, and sand 
tings and forgings. Included are 
s applications of shot peening in 

^ production 


MAGNETIC TRAP—Tri-Clover Ma- 

(| Co Bulletin 1151, 2 pp. Describes 
new all-sanitary full-flow magnetic trap. 
Meets requirements of chemical, bottling, 
food, and dairy industries, or where 
liquids must be protected from tramp iron, 
or other metal particles Available in 2, 
3, and 4 in. O.D 


3) RELAYS—Phillips Control Corp. 

etin, 4 pp Characteristics of eight 

f relays Lists types of coils and 

ce available, with max voltage for 

ious duty, and tests made with 

ferent coils on the various types of con- 

tacts made Illustrations; list of contact 
ratings; and contact forms 


(34) SMALL CONTROL UNIT—Inter- 
national Resistance Co Bulletin A-4, 4 
pp A breakdown of the type Q control 
unit on 15/16 in. in diameter. Ilustra- 
tions, engineering drawin nd operation 
curves, Complete list of specifications for 
the parts used in construction 


(35) VACUUM TUBE ELECTROMETER 

-Keithley Instruments Bulletin, 4 pp 
Complete specifications for the improved 
electrometer, a self contained d-c volt- 
meter May be used for measuring 
charged capacitors, piezo-electrical 0- 
tentials, and d-c amplifier and fm dis- 
criminator potentials 


(36) LOW RESISTANCE TEST SETS— 
Shallcross Mfg Bulletin 6-12 De- 
scribes a line of low resistance test sets 
and milliohmmeters. Originally developed 
for determining quality of airplane and 
railway electrical welds or bonds. Can 
be used to measure contact resistance of 
switches, relays and circuit breakers, 
heavy conductors, and resistance of com- 
mutators. 


(37) TENSIOMETER — General Electric 
Co. Bulletin GEA-5512, 8 pp. With two 
color illustrations, it describes a device 
for continuous tension indication of cold- 
rolled strip in steel, brass, and aluminum 
milis. Also contains diagrams, and lists 
possible applications. 


(38) INDUCTION MOTORS—Allis-Chal- 
mers Mfg. Co. Bulletin 05B7542A, 4 pp. 
Completely illustrated, construction fea- 
tures are given for the large end-shield 
bearing, squirrel-cage induction motors. 
Motors have welded stator yoke, capsule- 
type housings, split sleeve bearings, silver- 
brazed cage, and drip-proof design. Avail- 


able in ratings and speeds up to 1750 h 
at 1,800 rpm. " 
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FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 


leision needle rollers by K 


most compact, high-capacit~ anti-friction bearing possible 


Small, compact, ruggedly built, with high 
capacity for both continuous and intermit- 
tent service, Spicer Needle Bearing Power 
Take-off Joints meet all power-take-off 
needs dependably and economically. 


KAYDON 


precision needle rollers prove they provide 


As in many other applications, 


the most compact, high-capacity anti-fric- 
You 


get the benefit of economy in addition to 


tion bearing possible . . . at low cost. 


highest performance-proved quality, in 
small or large quantities. 


Produ f Spicer Mfe ivision of Dana Corp ed 


Spicer 


Needle- Bearing 
P.T.O. JOINTS 


a b., Toled Obio 
Billions of these needle rollers, in stand- 


ard 1/16” to 5/10 


automatic and conventional 


diameters, are in use in 
automotive 
transmissions, universal joints, clutches, 
steering gears and precision assemblies in 
many types of machinery. Used between 
hardened shafts and hardened bores of 
housings or gears, they eliminate need for 
bearing races . . . and therefore require no 
more space than so-called plain or “solid 
bearings.” 

When vou design for needle roller use. 


contact KAYDOM of Muskegon. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller * Taper Roller * Ball Radial * Ball Thrust 
è Roller Radial ¢ Roller Thrust * Bi-Angular Bearings 
THE ENGINEERING CORP., 


MUSKECONeMICHICAN 


PRECIS TON BALL AND ROLLER B E 
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MEETINGS 


December 15 


WRIGHT BROTHERS LECTURE 
U. S. Chamber of Commerce Audi- 
torium, Washington, D. C 


December 26-31 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE—Annual 
Meeting, Philadelphia, Penna. 


January 14-17 


PLANT MAINTENANCE CONFER- 
ENCE & SHOw—Convention Hall, 
Philadelphia, Penna. 


January 14-18 
SOCIETY OF AUTOMOTIVE ENGI 
NEERS—Annual Meeting, Headquar- 


ters at Book Cadillac Hotel, Detroit, 
Mich. 


January 16-18 


SOCIETY OF PLASTICS ENGINEERS, 
INc.—Eighth Annual National Tech. 
nical Conference, Edgewater Beach 
Hotel, Chicago, Ill. 


January 28-February 1 


INSTITUTE OF AERONAUTICAL SCI- 
ENCES—20th Annual Meeting, Astor 
Hotel, New York. 

January 30-31 

CASTER & FLOOR TRUCK MANU- 
FACTURERS ASSOCIATION —Wardman 
Park Hotel, Washington, D. C. 


March 3-6 


INSTITUTE OF RADIO ENGINEERS 
Waldorf-Astoria Hotel and Grand 
Central Palace, N. Y 


March 11-14 


SOCIETY OF THE PLASTICS INDUS- 
TRY—Fifth National Plastics Exposi- 
tion, Convention Hall, Philadelphia 


March 17-19 


FLUID MECHANICS—Second Mid 
western Conference, Ohio State Uni 
versity, Columbus, Ohio 


March 17-21 


AMERICAN SOCIETY OF TooL EN 
GINEERS— 1952 Industrial Exposition, 
International Amphitheater, Chicago 


March 18-19 


STEEL FOUNDERS SOCIETY OF 
AMERICA—-Edgewater Beach Hotel, 
Chicago, Ill 


March 21-April 4 


AMERICAN MANAGEMENT ASSOCIA- 
TION PACKAGING SHOW—Atlantic 
€ ity, N J 
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Sans, Souci 


Ad Libbing By The Editor 


ing most of which will | 
ord. Ple | 


1dvise wh 
will | 


Muckles Make Mickles 


telegram that 


to WX s 


x) 


was sent 
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— — 
As one of the first in the industry to use 
Plaskon Alkyd, we have the experience, as well as 
the design and tooling skill, to make the many 


advantages of this wonder molding compound 


available to you now. Yes, and now—through the 
use of a glass-filled:. Plaskon Alkyd 


we can give you 


parts, such as this electric motor rocker ring, of 
exceptionally high impact strength. Just write us, or 
if you wish to discuss the benefits of 


Or, if 


bring you here 


phone 
Plaskon Alkyd parts for your product 
you prefer, our plane and pilot will 


for a time-saving conference. No obligation, of course 


When you look for plastic 
i 
mouldings, look first to 
Plastic Research Products, 


Y Urbana, 0. 
\ 


A 





In Twin Disc Hydraulic 
Couplings, like the one 
used in Yole & Towne’s Yale & Towne selected a Twin Disc 
"Diesel-Lift,"" the Hydraulic Coupling to put the power 
“double circuit” route to work on its »ew "Diesel-Lift" fork 
which the fluid follows truck. And here’s why: 
serves to balance the This “double circuit" fluid drive 
5 eliminates chattering, stalling and 
the copacity for any ‘ É 
iin. lugging ... eliminates, too, damaging 
: starts and stops—and assures the 
availability of full engine power for 
heavy pulling and steep ramp work. 
Cushioned power that hangs on... 
velvet glove power that permits the 
engine to work in its most efficient 
range all the time . . . these are the 
advantages you get with Twin Disc 
Hydraulic Couplings. And because 
these couplings are of "double cir- 
cuit" design, thrust loads are fully 
balanced, and the coupling occupies 
less diameter per hp. 
Chances are you, too, like Yale & 
Towne, will turn to Twin Disc Hy- 
draulic Couplings for new perform- 
ance characteristics from your equip- 


thrust load, increose 


ment when you learn the complete 


story. Write today for Bulletin No. 
144-C on fluid drives. No obligation. 


DISC CLUTCH COMPANY, Rocine, Wisconsin * HYDRAULIC DIVISION, Rockford 


BRANCHES: CLEVELAND + DALLAS + DETROIT 


248 


+ LOS ANGELES - MEWARK + NEW ORLEANS + SEATTLE + TULSA 


Sans Souci continued 


What does l W 


I^ not a y estion o ents t 1S à 


c€ m nt to 


of sense and principles. This 
tance simply reflects the extrava 


rance and waste in government opera 
tions whether it be sending a telegram 


Iding an arsenal 


Judge Not By Appearance 


the waste 
government 


by the busi 


nonstratec i 
man who was a 

ess. I knew 

period of more than 
was known as "Big 
ple admired him 
and some did both 


is, weighed almost 


i ton. When in 


his face 


tedly 


gument 


I 
uld 1 


ICAT 
ther 
such a rug 
and spoke 
with such a strong Italian accent, many 
people failed to recognize his keen 
mind and shrewdness. And because of 
his size, his expensive hand tailored 
suits did not bespeak their cost, so hc 
never looked the millions which he was 
worth. Many people underrated him 
pon first a quaintan € 
There came a time when Big Frank 
wanted an experimental machine 
ult. It was his invention. No one 
knew whether it would work or not 
Most people were sure it wouldn't 
| not Big Frank. He went right 
ihead and got a bid of $25,000 from 


one company to build the machine and 
} d 


Signing the Contract 


When it came to signing a contract 
n the office of the V. P charge of 


sales of the company, the «vip got a 
ttle nervous and wanted to be sure 
that Big Frank would be able to 
meet the bill even if the machine 
didn’t work. So he said 
“Mister, no one knows whether 

m work or not Now 
and you try it and 

prepared to send it to 


kiss your $25,000 


looked at the veep 
He had { 
his ! 


busi 


Knowing that Big Frank 


1 


Was 


siderably more than a mil 


lion dollars and was proud of his fi- 
nancial ability to pay, and knowing 
Big Frank's methods, I waited with 


expectancy to hear what was com 
The t: apping continued, Big 
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AR | STANDARD ON THIS 
170-TON EXTRUSION PRESS 


Because ese of assembly, strength and neatness were impor- 
tant factory in the production of this special oil-operated lead 
extrusion press, "Robertson" specified UNBRAKO Knurled 
Head Cap €crews. 


Why not investigate UNBRAKO for your product? We'll be 
glad to send d&scriptive literature and samples promptly. Write 
on your busines§ letterhead today. 


This Robertson Press operates at the 
unusually high hydraulic pressure of 
6000 p.s.i. Normal pressure found 
in a press of this kind is 2500 p.s.i. 


SOCKET SCREWS 
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WHAT ARE your INDIVIDUAL 


NEEDS FOR A 


HEAT EXCHANGER 
COOLER or CHILLER 


for heating or cooling... 


WATER- HYDRAULIC OILS- LUBRICATING OILS 
COOLANTS - CUTTING OILS - OTHER LIQUIDS 


Our engineering department will gladly assist 
you, just as it has numerous other organizations, 
in design and selection. of proper exchanger for 
your particular requirements. 


A heat exchanger specialist from the factory is 
immediately available. Just call Providence, R. I., 
GAspee 1- 2600, wire or write. 


Sans Souci continued 


Frank just sitting there tapping and 
glowering. Finally after a silence that 
was getting embarrassing, he spoke 

Mr. Weiss, I have a bank in Ithaca, 
one in Hoboken, and one in West 
Palm Beach, Florida and two banks 
in New York. On which one of these 
banks do you want me to draw a check 
for $25,000?" 

The veep saw the point and got a 
little red and then tried to explain 
that he just wanted to be sure that no 
embarrassing situations would develop 
And after all, he explained, Big Frank 
was a comparative stranger to him and 
he thought it would be best for every 
one to speak plainly. And so on and 
so on went the explanation with Big 
Frank listening and getting madder by 
the minute. Finally he replied 

Mr. Weiss, it says here on your 
business card that you are the vic 
president in charge of sales. I know 
you do many tens of millions of dol 


lars of business during a ye: So I 
ess you consider yoursel business 
man. Don't you? 
cep s tace got somewhat more 
and he } 
ynsidered himself a businessman, to 
which Big Frank replied 


esitantly allowed that he 


Mister, I am not a vice president 
and I do not have a one hundred mil 
lion dollar business. But I think that 
I too am a business man. And when 
I have to do business with a man and 
don't know how much money he has I 

a book. Maybe you have heard 
of it. It is called Dun & Bradstreet. I 
don’t insult the man to his face 


go to 


Naturally, the veep became ex 
tremely embarrassed. He had made a 
bad mistake in judging Big Frank's 
wealth from his appearance. On the 
other hand, Big Frank revealed his 
shrewdness when he withheld his an 
swer until he had figured out not only 
his answer but also the reply he might 
expect to get and what he would then 
say to close the matter 

Only too often we make hasty 
judgments on the basis of appearance 
This holds true not only for human re 
lations but even in our problems re 
lating to technical matters. But we 
should always remember when we 
first meet people that they have far 
more than appears on the surface 
And finally, there is a vast difference 
between education and intelligence 
Many of the men whom I have met 
were short of formal education but 


extremely long on intelligence 


Design Changes 


One of the things that is contribut 
ing most to the building of the de 
sign profession is the fact that today 
it requires a lot more knowledge than 
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New Tool Microhones 


I 
NTERRUPTED 


Basse guides stabilize tool as 


abrasives cross key way?» undercuts, 


ports, reliefs, or Cross holes. 

The guides are forced out radially 
against the surface by the same cone 
(wedge) that applies pressure to the 
abrasives- The plastic wears down 
with the abrasive and keeps the 
abrasive generating a true cylinder 
without injurious over-cutting or 
f the interrup" 


breaking the edges 9 


tions in the surfaces. 


Lands in cast iron hydraulic con- 
trol panel held to 0002" for size. 
roundness, straightness and align- 
men*. No lapping oF selective fitting 
of spools is necessary. Holds 150 ]bs. 
pressure without leakage OF binding. 


Write for 
issue of Cross Hatch 
describing MICROHONING 
of Interrupted Surfaces- 


Prot ( R ( 
UCI l 
NGINEL 
N RING DECEMBER 19 
BER, ] 


BO 
7 | RES 
precise tolerances 


MICRO 

MAT 

i 
i sevo M. HONE CORPORATIO 

nas : 1323 S. 

MADURS Makis te c 3 NR CE nea ee 

Quan dm anvfoacturing Divi et D ee feda 7 
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Sans Souci : continued 


was required only three decades ago 

The Swing There are two reasons and they lock 
: together. Today the fund of engineer 

Is to ing knowledge is vastly greater than it 
was thirty or forty years ago. Secondly, 

this new knowledge is being used to 

develop the designs of machines which 


Du rakool would have been impossible to design 


thirty years ago 
a dependable Unfortunately, the superior design 
technology that is put into the product 
is not revealed by the appearance of 
10 YEAR SWITCH the machine. The design proportions 
used to avoid vibrations in the natural 
i : y contacts, 1 frequency range are not evidenced by 
merely looking at the machine. Ap 
pearances do not always reveal the 
quality of the engineering that went 


ce 


into its design 


Fatigue Failures 


Some years ago the engines on an 
air ship failed one after the other. 
The crankshafts broke. Naturally an 
investigation was made. A check on 


the design of the crankshaft showed 
274 inp that it was exactly the same as the 
Gi crankshaft on a number of other en- 
MERCURY SWITCHES gines. of the same design. These 
crankshafts were taken out and in- 
spected very closely but there was no 
sign of failure. It was not until the 
original designer of the engine installa 
tion was interviewed that the cause 
of the failure was determined 
According to the reports, there was 
a clutch between the engine and the 
propeller. One of the clutches started 


slipping so the repair crew decided 
SIMPLE DESIGN that the clutches needed stiffer springs 
INEXPENSIVE > 


Unfortunately, the heavier springs put 
AVAILABLE the natural frequency of the assembly 
close to the operating rpm of the en 
gine. Of course extreme vibrations 
resulted. They caused the fatigue fail 
ure of the crankshaft of all of the en- 
gines in which the clutch springs had 
been changed. The motto is that it is 
dangerous for a maintenance crew to 
modify the smallest detail in the mod 
ern highly engineered machine and ex 
perience shows that the design of the 
many elements and members is so 


15 YEARS’ DEPENDABLE highly critical that a novice or amateur 
is almost bound to make a mess of it 
PERFORMANCE a Hn 
rs Soon all industry will begin to un 
derstand that manufacturing requires 


Small Electric Motors the highest grade of talent in engineer- 


Aircraft Instruments . . 

ing design. Many comp: E 
Scales & Weighing Devices g gn. Many companies already 
Thickness Gouges recognize it. Those that expect to stay 
Rollers in business will have to understand it 


Flow Controllers i The present shortage of engineers is 
llest of 98 different types 3 < d 
Pressure Gauges Smollest o , yP compelling many companies to give far 


Gyros and sizes- shown to scale. 
Vibration Pickups more serious thought to the personnel 


indicating Thermometers & in their engineering department. It 
Similar Instruments takes a lot of studying, experience and 
Pilot Trainers 45 West 45th St., common sense to be a good engineer 


Write today for Catalog No. 7 New York 19 4 And it is requiring more of it every 
Over 250 types ond sites of \ : ] 
minioture and instrument ball beorings yea G F N 
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THE HORSEPOWER 
GOES THROUGH 
THE COUPLING 


Coupling Design of 
Far Reaching Importance 
To Plant Economy 


Today's demand for high ' 
production and continuous ; 
operation emphasizes the im- i 
portance of using correctly 


designed flexible couplings to 
offset unavoidable shaft mis- 
alignment on direct-con- 
nected machines. With clear- 
ances measured in thou- 


E 
sandths, protection against f k : 
expensive damage to pre- t 
cision machines reduces shut- : 
downs and expensive replace- 

ments. 


Ajax rubber-bushed Flexi- 
ble Couplings have been 
recognized as standard for 30 
years. 


They provide positive re- H 
silient drive. Ajax Couplings Working Hand-in-Hand With 
are available with rubber or 
Neoprene bushings to «uit America’s Leading: Manufacturers 
conditions. They are made in 
a wide range of sizes in . n 
standard, bolt-on, brake drum and Users Li Direct- Con nected 


and other types, with flanges A 

made of ferrous and non- 1 

ferrous metals. Write for Machines Hs Thirty Years hail 
Bulletin 48. 


AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, NEW YORK 
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PRECISTON 
g 


MADE 


Pheoll Screws, Bolts, and Nuts are easier to 
start, easier to drive and easier to tighten— 
because they're accurately machined and 
threaded. These features cut your assembly 
time and cost. 


Ro MILLION DN STRENG + 


The grain structure and flow of metal ob- 
tained through cold heading and roll thread 
ing increases the structural strength of 
Pheoll Fasteners. Cold working improves 
thread bearing surfaces, providing greater 
area of contact for firmer grip. Greater 
strength reduces possibility of shearing, and 
time lost in subsequent removal and re- 
tapping. 


E 


Step by step Pheoll inspection, through 
every process of production, assures uniform 
head size and shape; cleanly milled and re 
cessed heads, neat chamfering and counter 
sinking. All these factors contribute to the 
quality and finish which add materially to 
ur product's final appearance. Write for 
Pheoll's product literature and price list 


THESE PHEOLL PRODUCTS INCREASE 
YOUR PRODUCTION RAYE. Thumb Screws 
Machine Screwst e Wood Screwst e Sheet 
Metal Screwst e Stove Boltst e Rolled 
Threaded Wires and Studs e Special Rivets 
and Pins e Brass Washers 


tFurnished in slotted 
> ond Phillips Recessed Heod Types 
K 


Je 


E 


2 
P 


SCREWS è BOLTS e NUTS. 


ENGINEERING 


ABSTRACTS 


Gas Turbine Alloys 


Abstracted from “The Nimonic Series of 
Alloys Their Application to Gas 
Turbine Design”, Publication No. 440A, 
The Mond Nickel Company, London. 
FOLLOWING THE DISCOVERY OF the 
nickel-chromium alloys in 1908, mate- 
ials have been developed capable of 
extended life under intermittent heat 
ing and cooling, and of continuous 
service at high temperatures. These 
alloys, marketed under a variety of 
trade-names but based essentially on 
the 80/20 nickel-chromium solid so- 
lution, are largely used for electrical 
heating purposes. Besides the high 
electrical resistivity required for this 
purpose, these alloys are noteworthy 
for their resistance to oxidation in high 
temperature service and for the ad 
herence, toughness and protective 
character of the oxide scale formed 

It is from materials of this type 
that the Nimonic series of alloys has 
been developed. These alloys, while 
retaining the well-known oxidation 
and corrosion resistance of the 80/20 
nickel-chromium base alloy, are in 
tended for use where only a limited 
umount of creep deformation can be 
tolerated under high stresses at ele 
vated temperature 

This series of alloys, all of which 
ire in regular service, has been closely 
linked with the development of the 
aircraft gas turbine, both for jet and 
uir-screw propulsion 


Properties of Materials in 
Relation to Gas Turbine Design 


Service in gas turbines provides the 
most advanced examples of high tem 
perature operation at high stresses 
Conditions are severe and sometimes 
impossible to anticipate, for in the 
principal components the calculated 
conditions of stress and temperature 
are combined with variable tempera- 
ture gradients and vibrational stresses 
which can be estimated only roughly. 
Furthermore, adequate oxidation re- 
sistance of alloys is essential, for loss 
of metal thickness due to inadequate 
heat-resistance leads to loss of load- 
carrying capacity. These properties 
are difficult to assess in any but a 
qualitative manner in the laboratory; 
the suitability of any given material 
has to be proved finally under the spe- 
cial conditions of a given service 
Creep-Resistance—The main effect of 
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GRAPHALLOY 


SELF-LUBRICATING 
EXTREMELY DURABLE 
CONSTANT CO-EFFICIENT 
OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. 


GRAPHITE METALLIZING 
CORPORATION 


DIRE 44s LIU LL TB 
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Engineering Abstracts continued 


stress at the high operating tempera 
tures is the continuous deformation | 


L 1 tir 
that takes place in the course of time 
i 
| 


This phenomenon, commonly reterr« l 


to as ‘creep’, takes pla € at stress 
below the limit of proportionality as 
determined in a short-time tensile test 
Stresses giving rise to such continuous 
deformation will eventually lead to 
failure of the part by change of dimen 
sions, if not by fracture 

A typical reep curve shows that th 
course of deformation with time is di 
vided into three parts, namely the 
mary stage in which the creep rate 
decreases rapidly; the secon lary stage 
which covers the major portion of the 
life of the component and in which 
the creep rate is decreasing slowly or 
is substantially constant; and the third 
stage in which the rate of strain 
rapidly increasing, leading eventually 
to fracture. Existing knowledge of the 


condition of a material during this à ^ à 
third stage ot creep prior to fracture This new Disston guide—sent FREE 
IS a - it 1s considered en "x on request is a "must" reference book 
restrict the life to the determinable 


nediad o£ de eccóndum stum for every production-minded cost- 


The prime factor of ‘strength’ can conscious engineer, designer, and pur- 
be described more fully in respect to 


particular components. For example chasing man. In 16 fact-packed illus- 


the material of the rotor blades of a trated pages it gives you the story of 


gas turbine is subject to centrifugal Diss C Steel P Sei h 
stress due to the rotation at high an isston Custom Steel Parts: what they 


gular velocity, and to a bending stress are; how they are made; typical prod- 
due to the reaction of the impinging 
gas. Under the effect of these stresses 


the material elongates with time and portance, this book blue-prints the 
it is necessary, knowing the range of 
t 


ucts; how to order. And, of prime im- 


facilities of the Disston Custom Parts 


service temperatures and the magni 


tude of the stresses, to estimate th Plant for handling intricate designs, 


overall elongation of the blade, so 
that the initial bladetip clearance can 
be designed to avoid ‘rubbing’ on the treating . . . to individual specifications. 
asing. Since the efficiency of the tur 
bine is increased by reducing this 
clearance the capacity of the material write on your letterhead or use 
to resist ‘creep’ under stress at tem 


exacting tolerances, and special heat 
We'll gladly send your copy on request 


the coupon. 
perature 1s of major importance e ur n 


For the design of blades in aircraft 
turbines the creep deformation 


periods up to 300 hours is of interest 


HENRY DISSTON & SONS, INC. 


1268 Tacony, Philadelphia 35, Pa., U. S. A. 


(Canadian Factory: Toronto 3, Ont.) 


in selecting operating conditions 
Since in the life of an aircraft turbine 
the most severe conditions of stress 
and temperature occur during take-off 


ind climb in a relatively short portion 





Please send me FREE, without obligation, your 
of the total life. and since the majority reference book on Disston Custom Steel Parts 
of the life is under less arduous cruis 
ing conditions, the properties of the 
material must be considered at both 
ipper and lower levels of stress and 


temperature. In doing this, factors of ADDRESS 


safety in time, stress and temperature 
are used. The blade temperature is 
by no means uniform and is at maxi 
mum near the tip; the centrifugal 


CITY. ZONE STATE 


COMPANY 
stress is highest at the root. For tur- 
bines of longer life the conditions 
may not be the same as for aircraft 


TITLE 
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LEADING MANUFACTURERS BUILD 


IN THE BIJUR SYSTEM 


boosts production and cuts maintenance 


Designing an automatic lubricat- 
ing system into a machine doubles 
your prospects for user satisfaction. 


First, maintenance time is con- 
verted into more time for produc- 
tion. A Bijur-lubricated machine 
oils itself during operation, doing 
away with wasteful down-time for 
hubrication. 


Next, maintenance costs are cut as 


LUBRICATIN 


Y, < 


LU 


ROCHELLE PARK, 


256 


effective bearing life is lengthened. 
The Bijur syetem provides positive 
Meter-Unit control of oil flow at the 
bearings, considerably 
bearing wear. 


reducing 


When you design that new ma- 
chine, call on the Bijur 

engineer. Meanwhile, for 

further information 

write for "The Travels of 

Modern Lubrication." 


li The correct 

B oil film 
to each 
individual 


beoring 


NEW JERSEY 


Propuct 
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| The course of the stress and 


| paramet rs 


strain 
with temperature must he 


studied in conjunction with the oper 
ating conditions. This type of infor 
mation enables designers of 
intended for a total life of 
100,000 design renewable 

basis of 10,000-15 

life 
nded to opc 


period desire to ex 


n 
installa 


tions 
hours to 
components on 
000 hours Designers of 
equipment int rate tor 


very iong 


$ may 
trapola the various 
propi rties, Dut ır 
the mathematical ! 
not yet 


should note 


view of the fact that 
asis of 
established 
there 
that 


should be straight lines 


reep curves 


Deen 
that 


sumıng 


1 
has they 
is nO justifica 


tion for a any plots ol 


this 
Grcat exer 
ised when extrapolating su h result 


to longer 


tvp 
ype 


caution must, therefore 


» ; 
times. The stress log. timc 


red in 


dications on such 


w of the 


In addition to the 


n 


im 
re is a. fluct 


an unknown degree 


turbine 


osed on gas 
lating 


ting stress arising from 


‘ces Neither . 


nor its duration 


Vari 


bine life is known, though 


in lessen the likelihood of 
In assessing materials 


ler such ompl 


or 
X 


lat t t t ' 
IADOFALOTY Latiguc ests 


ractical. importat 


| material 
| Thermal Expansion—-In choosing an 
alloy for use in conjunction with other 
materials, metallic or non-metallic, and 
in minimizing the effect of tempera- 
|ture gradients consideration must al- 
| ways be given to the thermal expan- 
sion. For example, the cooling effect 
of the stator ring leads to a high tem 
perature gr: nt on starting, conse- 
quentiy the frequent Starting and stop 
ping, to which aircraft gas turbines 
subject may lead 


suckling of the guid 


to cracking or 
vanes 
n-Re tance Corrosion by 
ducts of comt 
deg í 


iit otl 


ustion may itself 
! and 
| accelerate creep or fatigue failure. Al 


h Nickel-base 


| though 
} 1 
tible to attack 


i component 


alloys are suscep 


by sulphur-containing 
| compounds } 
i i . 
high inder 
tions such 
gas t irl 
| dation 


l heating 


inder 


onditions of repeated 
and 


ooling is of major impor 
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Engineering Abstracts continued 


tance. The 80/20 nickel-chromium al 
loys form a strong closely adherent 
oxide which protects inem from pro 
gressive attack. With all hig 

ture materials, however 

possibility ot atta 

tuents of the asl rtain fuels, in 
particular vanadium pentoxide, the ef 
fect of which is accentuated by the 
presence of sulphur and alkali metals 
The nickel-base alloys have, both in 
laboratory investigations ar 


shown themselve 


trom 

| n 
by rolling 
lrawing and may then lx 
While stator blade segments 
fort 


precision cast, the materials for rotor 


ned from rolled secion or 
blades of aerodynamic form are prefer- 
ably m from forged material. This 


o any inability to produce 


duc 

desired dimensions by casting, but 

the fact that castings exhibit less 

iniform properties than wrought com 

and the service behavior of 

engine is, of course, dependent ‘on 
tof ti boss ; 
of the weakest componen 


ies of the Nim 


l 
mportant 


rbine compon 


following tal 
the ilovs 


onic B 
onic CB 


ionic 7 


nic F 


CI 


wrought alloys 
One letter series are wrought alloys 
Two letter series are casting_alloys 
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OF Advanced 


FAWICK CLUTCH ENGINEERING 


Advances in engineering and in operating efficiency are typical of 
Fawick Airflex design developments to provide industry with 
better, simpler pneumatic power transmission. 

Written into the operating stories of these superior clutch and 
brake units you will find many advantages that will improve the 
production efficiency of your machines. For instance, the ventilat- 
ing adapter in the Fawick CB Clutch shown above creates forced-air 
circulation through the entire unit for cooler clutch operation under 
all working conditions. 

SPACE SAVING, SELF-ADJUSTMENT, CUSHIONED PosITIVE ACTION, 
and Low MAINTENANCE are additional "built-in" features of 
FAwIcK CLUTCHES AND BRAKES that are continuously benefiting 
thousands of machine operators. 


FAWICK AIRFLEX COMPANY, INC. 


9919 CLINTON ROAD * CLEVELAND 11, OHIO 


A 


For further information 
on Fawick Industrial 
Clutch and Brake 
Units, write to the Main 


ES 
Office, Cleveland, Ohio, g - 
for Bulletin ML-22. INDUSTRIAL CLUTCHES AND BRAKES 





A. C. MAGNETIC. 


STARTERS 
Line Voltage Type 


==- With Visible Contact 


assem bly 


FREE Mar 
lard. Mar 
Reset availa 


rder at noextra 


pole cont 

mechanica 

cked wit 
protect 
on base 


— FOR AUTOMOTIVE 


Overload Relays 


R-B-M Size 0 and | A.C. Magnetic Starters 
have identical overall panel mounting di- 
mensions. All parts, except stationary and 
movable contact assemblies, are common to 


both sizes. 


Ilsco solderless lugs. suitable for #6 maxi- 
mum wire size, are standard. Screw terminals 
are available on special order. Magnet coil 
can be removed without disassembling the 
starter. Stationary and movable contacts 
replaceable without disconnecting wiring. En- 
closed: heater element, expanding | -shaped 
bi-metal and snap action contact mechan- 
ism provide dependable, accurate motor over- 
load protec tion. 

Small overall size. plus indentical mounting 
dimensions for 10 and. 15 ampere 2 t0 5 pole 

contactors, as well as 
Size 0 and | non-re- 
versing starters, make 
the R-B-M line. ex- 
tremely flexible for 
control panel lavout. 


Address Department C12 








R-B-M DIVISION 
SSEX WIRE CORP. 


ogansport, Indiana 


MANUAL AND MAGNETIC ELECIRIC CONTROLS 


INDUSTRIAL, COMMUNICATION AND ELECTRONIC "USE 
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OUR 
READERS 
SAY 


(Continued from Page 157) 


I truc 

must occasionally 

to make sure that it 

ie engrossed in self perp 

he elimination of more 
functions. It 1s not for an organiza 
tion simply to vegetate and develop 
satisfactorily as to the number of its 
members, without also performing a 
useful function and service to the na 

tion of which we are all a part 


This is a project to which not only 


engineering societies, but every or 
ganization of American citizens should 
devote its first attention at this time 
I don't think it makes any difference 
what the charter of the organization 
this is a matter of common citizen 
and it is just 2 ich the responsi 
g society as it 

association 
individual citizen 
be a fo il point 
of a persistent driv 
n public office and 

affairs 

ther Government ad 
ministrators would welcome such acti 
by engineering societies ‘oO 


1 


lead s that mi 


y will bitterly 


lo not belong 
to avoid doing anythi 
to criticism from Government admin 
istrators, this nation is in desperate 
ble TELL BERNA 
General Manager 
Na il Machi l Builders A 


trou 


Ed— Politics is rybody’s job, as Mr 
Berna indicat 


Let the Members Speak Up 
Editor 


Your editorial is certainly a worthy 
ggestion. Some of the professional 
ties may hesitate to follow it be 
f the fear of getting into a 
ment which most of them 
ivor strenuously to 
stion 1s 


1 


sidents and 
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SEVERAL ØPERI 


Maybe the section you want to sub-contract de 
look like this one but . . . the same economies will api 
The section illustrated demonstrates our lower cost 
ung, roll forming and cutting `| 
to length of this cific piece are done in one continuous 
operation. As a designer or production man, you knows 
how the saving of operations lowers the 1 ous rolling 
saves man hours, e s extra handling of parts, and 
improves uniformity and a 
How about 


We have the equipment it your parts by 


the thousa jelivery schedule, 


Why not try Roll Formed Pr 
prints or parts for prompt quota 


irement? Send us 
y like to know more 
about us, write for our brochure with the whole story 
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TWIN CITY CASTINGS 


eij] 
PRODUCTION 
COSTS 


on the 
" NORRIS MILK 


f DISPENSER VALVE 
and CABINET HARDWARE 


re than metal in Twin City 
Over 30 years of sound, feet-on- 
round experience has given the Twin 
Die Casting Co., the die-making 
y l ting know-how that pro- 
so often hard to 
ss world. Here’s an 

talking about 


THIS WAS THE JOB: 


Produce die nd cast parts for the popu- 
rris Milk Dispenser that will reduce 
vious machining methods 
trict sanitary codes 
ppearanct practical 


THIS WAS TWIN CITY'S ANSWER: 


were met and held. Co- 
Norris engineers, an easy 
f s devised to 
nt personnel to handle the 
inds full. The Norris Milk 

MASSE initary codes with fly- 
ND production costs dropped. 


the valve wa 


I 


HERE'S WHAT THIS CAN MEAN TO YOU! 


win City’s ability and willingness to 
work with your engineers to cut your final 
production costs its years of experience 
casting know-how can show real 

profits for your company. Write, let 
l'win City Engineers demonstrate 


TWIN CITY DIE CASTINGS CO. 


3351 TALMAGE AVE. S.E. - MINNEAPOLIS 14, MINN. 
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Our Readers Say continued 
men like Calvin Brown and C. A 

Davis of the ASME 
FREDERICK S. BLACKALL, JR 
President & Treasurer 


Ihe Taft-Peirce Mfg. Compan) 


Ed- It is regrettable that Mr. Blackall 


is right. In some societies, you just 
don't talk about politics 


A leading Educator Speaks Out 
Editor 


The gathering wave of indignation 
at practices by certain government per 
sonnel which might be termed "legal 
orruption" should be the concern of 
engineering societies as it should he 
the concern of every respectable organ 
ization of citizens 

Engineers, as leading members of 
their communities, can do a little to 
improve the situation; banded to 
gether in engineerir 
can do more; but by Joining as in- 


g societies, they 


dividuals and as society members, with 
the other professional men and women 
in the community—-doctors, lawyers 
teachers, journalists—to arouse all 
right-thinking and right-acting per 
sons to the national dangers inherent 
in the situation, they can do far more 
Just seventy-five years ago, Th 
Cooper Union was the scene of a mass 
meeting of indignant citizens who 
formed plans to rid New York City 
of the notorious Tweed Ring. There 
iy be a hint in the success of that 
action. for societies and institutions 
illied with the engineering profession 
EpwIN S. BURDELI 

President 

he Advance 

ience and Art 


endid hint, Dr. Burdell, 
id we hope to see it taken 


Too Deep for the Miners? 
Editor 


I think you have expressed a feel 


ing that many of us have—that some 
how, good citizens ought to make their 
influence more directly felt on our 
government 
However, the effectiveness of the 
approach which you suggest—namely, 
the direct action of technical societies 
seriously questioned by many 
and there is no doubt about 
serious complications that are in 
volved to any technical society that 
steps outside the field of technical 
activity. So far, these difficulties have 
seemed to our Institute to be too serious 
to warrant our becoming involved 
Your editorial will, I am sure, in 
terest a great many people who have 
opinions on this important though con- 
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Thigis a 


Wrinkle Remover ^ ` 


Not for you, Mrs. Uppington. This little TRIMOUNT fastener 
smooths zechnical wrinkles . . . the kind that crease a product 
engineer's brow when he's puzzling over an assembly problem, 
trying to cut labor costs and still get lasting, trouble-free 
fastener performance. 


In many applications, TRIMOUNT spring-action fasteners eliminate 
the need for screws, washers and nuts. They snap in and hold fight, 
assure vibration-proof attachment for panels, mats and sheet metal 
assemblies. They are made in a wide range of types and sizes for the 
automobile, aviation, appliance and radio and television industries. 


——À 
$ 
Y 
^ Like the versatile TRIMOUNT, thousands of other 
CONTROL KNOB — United-Carr fasteners and allied devices are helping 
= manufacturers all over the United States to speed 
production, turn out better products. A few 
are illustrated to demonstrate the versatility of 
United - Carr's design engineering staff. Each tażlor- 
made to solve a particular problem for a particular 
manufacturer, they prove conclusively that precision 


pa need not be sacrificed, even in volume production. 
GROUNDING Cup Making use of United-Carr's varied experience in 


this specialized field has saved many manufa.turers 
P a great deal of time and trial-and-error experimen- 
‘ tation in their own engineering departments. That's 
ey N why, more and more, the leaders in industry are 
E bringing their fastener problems to United-Carr — 
FIRST IN FASTENERS. 
PANEL FASTENER À 

* WRITE: Department PE for catalog and engineering 

data on any of the fasteners illustrated 


UNITED-CARR 


UNITED-CARR FASTENER CORP., Cambridge 42, Mass. 


MAKERS OF FASTENERS 
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I LONG LIFE 
MOISTURE TIGHT 
m INSULATION 


WITH BI-SEAL 
SELF-BONDING 
POLYETHELENE 
BASE TAPE 


Forms into a solid mass of insula- 
tion and produces moisture tight 
seals by means of a gasketing 
action on all materials 


CHECK THESE EXCLUSIVE FEATURES: 


w Fuses into a non-laminar homogeneous 
mass 


» Excellent dielectric characteristics 

»- A perfect moisture barrier and corona 
resistant. (Can be applied at —30° F 
Prolonged ageing without deterioration 
Will not corrode metals. 
Easy to apply—conforms readily te odd 
contours 


S. I. C. 212. P. F. .0004 @ 10 mc 


A FEW OF THE MANY BI-SEAL APPLICATIONS 


è Torroids Coils Resistors Deflection Yokes 


Antennas 

* Electroplating. Masking surfaces of external re 
cessed diameters. Clean edges eliminate the need 
of lacquers 

è End Sealing for Cables 

* Electrical Insulation—High Frequency— High Ten 
sion 

* BI-SEAL is suggested as an underwater sealing 
mechanism both for dielectric and hermetic seal 
ing 


SEND TODAY FOR FREE SAMPLE STRIP 


BISHOP MANUFACTURING CORPORATION 
10 Canfield Road, Cedar Grove, N. J 

Please send BI-SEAL Data 

Mr 


Title 


Company 


Telephone: Verona 8 


: 
: 
s 
: 
: 
Address : 
: 
: 
: 
+ 


an ausesssessasasssesanaccoscsoneonn 


Our Readers Sa 


continued 
X M. PEIRCE 
President 
Mining c 
il Engineer 


ontroversial 

horse races, and 

1 winner. After 

ountry's biggest "technical 


[hc American Medi al Asso 


ciation has done a tremendous political 


society 


this country from social 


in savi 


torial entit 
ring Societies 
circulated it among 
in this office. Cer 
] reactions. I 
ilways been nor 
ad inter 
bility. I 
profession has 
injustice in having 
g tied to them, but I 
nit that the average 
engineering mind is in 


nixe 


inecring 


| to follow the narrow engineer 

ing path rather than broaden his edu 
cation and field of activity 

Of course, engineering societies are 

not entirely made up of engineers, but 

I have a feeling that such organizations 

e as effective in the work 

I lone along this line as 

es. I don't mean 

ngineers should not do 

I think everyone should 

in Engineering societies 

help kindle the fire within 

that alone 


The 


1 DE q lite effective 
that it would not b 
G. H. SANBORN 
Gear Shaper < 


Bound Copy of Design 
Work Sheets Appreciated 
I he Editor 


Thank you very much for the bound 
opy of design work sheets which have 
een reprinted from PRODUCT ENGI 
NEERING 

This is the best idea I have seen 
in a long, long time. I am certainly 
glad to hear that you will be doing 
this regularly now for all subscribers, 


since We do have considera le trouble 


with men wanting to cut up copies of 
the mag e it rder to maintain 
th 


irnish these to 


Propuci 


New 
Spring Loaded 
Ei) 


with concealed spring 


Meets U. S. Signal Corps 
Specifications 


This new Corbin Compres- 
sion Spring Draw Pull 
Catch has a concealed 
spring, flush surface, no 
protruding parts. 60 pound 
load at ^4 inch deflection. 
Withstands 600 pound pull 
test. Overall dimensions 
are 2%. x 1% x ^. 

For full details on this 
and other Corbin Draw Pull 
Catches, write or phone; 


CORBIN 


CORBIN 
CABINET LOCK 


DIVISION 


THE AMERICAN HARDWARE CORP, 
NEW BRITAIN, CONN. 
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Advertisement) 


Clear Coatings for Zinc and 
Steel Stand 800 hours' Salt 
Spray 


Increased use of zinc die castings 
and of zinc-plated steel to replace 
unavailable materials, combined 
with the tight supply of copper, 
nickel and chromium normally used 
for plating zinc, has focused atten- 
tion on surface coatings compar- 
able to plating in service perform- 
ance. Unbiased laboratory tests 
show that at least two of the clea 
finishes in the company’s line with- 
stand the exceptionally long period 
of 800 hours’ exposure to salt spray 
and to weatherometer tests. 


Effectively protect zinc 


These tests demonstrate that 

DULAC Clear Universal Lacquer 

#462 and CODUR Clear Synthetic 

Y743 provide completely satisfac- 

tory protection on zinc, zinc plated 

steel and steel. Even after the un- 

usually severe tests to which these 
finishes were subjected, there was 1 

no indication whatever either of d Eg EF 


Masten. 3 WIT / simulate copper, 
: brass and bronze on products 
like these with 


Ga 


M&W PLATELUSTRE 


Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
(Left) A zinc-plated steel panel newly coated QT > finishes E i with products and parts that 
with DULAC 2462. (Right) A similar panel LUSTRE finishes. You wind up with proc I 


after 800 hours' exposure to salt spray, show- look so much like copper, brass and bronze that the eye can 
ing no evidence of attack on the finish NL s 
scarcely tell thé difference! 


Whether you have been using now — copper -— 

é ability its alloys for making products or tor plating pre uets, you Wl 

— € 1 these new M & W finishes equally effective in keeping your 
Drvi Schedules find these new M 4 quatty eth C 

—— plant running. There are types for air-drying and baking 
While both finish ve th schedules — pick the one that best fits your production 

ule both finishes give the same . . 
performance, DULAC #462 is an requirements. : | 
air-drying coating, while CODUR Let an M & W Technical Service Engineer show you—right 
Y743 is a baking type. This per- in your own plant—how easy these PLAT ELUSTRE coatings 
ee O are to use, and what striking effects they produce. Or, if you 


MO E prefer, write for free literature. 
particular finishing room. 


Technical Data Bulletin #110 on I PIONEERS IN PROTECTION 
clear finishes is available from 
Maas & Waldstein Co., 430 River- 
side Avenue, Newark, 4, N. J. On ee 
request, M & W Technical Service : Rott NIKAS0 12, LINOIS 
Engineers will discuss specific VIS CO., 10751 VENICE BLVD., LOS ANGELES 34, CAL. 
problems | j ERS OF INDUSTRIAL FINISHES 
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what you get 


WITHOUT 
BUFFING 


See the difference? Unbuffed 
control sample shows cloudy 
milky finish when copper is not 
treated with Iridite. 


® 
Metcote in 


This sparkling bright finish is the result of just a simple dip in Iridite 

Metcote between the copper and chrome plating cycles! You actually 

get the clear, bright appearance of copper-nickel-chrome because the 

Iridite treatment gives ma? I id clarity to the copper 
undercoating 

ly prepared the 

1 can completely forget 

quired! And, there is no 

' copper plating 

Iridite Metcote. 

| that is ideal for 


Send us samples of your product for test-processing 
, Iridite Metcote and chron 


n and tests. Once you’ve seen 


Then make your own inspec- 
your own product treated with this 
Iridite finishing system you'll never go back to slower, more costly 
buffing for your bright finishing. Start saving money now—write us 

Iridite representative. Look under 
lir 


“Plating Supplies” in your classified telephone 


Iridite is approved under government specifications 


Aiueo e: E 


INCORPORATED 
4004-06 E. MONUMENT STREET * BALTIMORE 5, MD 


| 
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Our Readers Say continued 
all subscribers is certainly a forward 
step, since we are considerably trou- 
bled by the constant request from our 
engineers who receive direct mail of 
fers of such bound volumes, but are 
ineligible because they are already sub 
scribers -J. E. LOCKHART 
Reeves Pulley ( 


Correction For 
“Stress in Rotating Disks...” 


To the Editor 


In going over your article “Stresses 
in Rotating Disks of Nonuniform 
Thickness” by Messrs. Gawain and 
Curry on page 152 of the July 1951 
edition, I noti 


misprint 


d what appears to be a 


ation 4C, the subscript 
letter L should be 
making the equation 


(D L,)S (4C) 


f there ar 


inste ad 


reprints of this article 
available, I would like to have one 
very much JOHN FERGUSON 

Eclipse-Pioneer Dit 
lendix Aviation Corp 


Author's Efforts Rewarded 
To the Edit 


We are very much interested in the 
article appearing in the February, 1951 
issue of PRODUCT ENGINEERING on the 
subject of reinforced plastics 

We would ippreciate knowing how 
we might get in touch with the au 
thor, Mr. Richard J. Francis. We are 
interested in the possibility of consid 
consultant in 
gram of development, using TT 
impregat D. MAPES 

& Co., Ini 


ering him as a 


Ed—We are very glad to hear th 
you are interested in 


1 


contacting Dick 
Francis as a consultant on a progran 
you have under development on plasti 
impregated fiber glass 

His address is as follows: Mr. Rich 
ard J. Francis, 105 So. 33rd St., New 
ark, Ohio 


Needs Special Paddle Wheel 
To the Editor 


I am engaged in the design of me 
chanical equipment required for a new 
plant to be built in Saskatchewan early 
next year for the fabrication of insu 
lating board from waste straw, by a 
new patented chemical and mec hanical 
fabricating process 

I have a problem in locating a source 
of supply for a special mixing paddle 


Decemser, 1951 





EQUIPMENT. ... to produce 


For those manufacturers having their 
own press equipment Transue will 


"e T. À gladly quote on die requirements. 
Pana W is equipped 1 


to handle your stamping TRANSUE & | 


problems from design and 


LI 
engineering to finished W | M | À M $ 


product. 


UU 
Aa e oa i | E 


DESIGNERS AND MAKERS OF DEEP DRAWN STAMPINGS 
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=  canold age 
q 


“cripple your 


important drawings? 


Not if you put them on Arkwright Tracing Cloth. Arkwright 
Cloth is the best insurance you can get that your drawings 
will never become brittle or opaque with age — never get paper- 


frayed around the edges to spoil your work. 


Arkwright's extra quality shows right from the start. You 
can re-ink clean, razor-sharp lines on Arkwright Tracing 
Cloth over the heaviest erasures without feathering or “blobbing”. 
And you can get clean, clear blueprints — if you need to— 


for years and years to come. 


All good reasons for you to 
remember: if a drawing is worth 
saving, put it on Arkwright 
Tracing Cloth. Write for samples 
now to Arkwright Finishing 
Co., Industrial Trust Bldg., 
Providence, R. I. 


ARKWRIGHT 
hacing Catha | 


AMERICA’S STANDARD; FO | ARS 
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Our Readers Say continued 


assembly required for this plant The 
mixer is to fit inside a 6 ft wide con- 
crete tank with curved bottom where 
the shredded straw fibres in a chemi 
cal solution are thoroughly mixed be 
fore conveying to the fabrication ma 
chine proper. 

This mixer consists of a horizontal- 
rotating paddle assembly with 8-6-in. 
deep blades set at 45 degree spacing 
of 3 ft 8 in. O.D.; and a battery of 5 
vertical reciprocating paddles with 30 
degree movement mounted on station 
ary vertical shafts inside the path of 
rotation of the paddle assembly 

From the above description you will 
appreciate that this is not a standard 
or even similar-to-standard design; 
and so far I have not found data on 
any standard line of mixers or agita- 
tors which could be adapted to per- 
form equivalent service. I would 
gratefully appreciate suggestions from 
any of your readers as to possible 
sources of fabrication or supply of this 
mixer assembly. Also I would be 
happy to supply assembly and com- 
ponent part detail drawings to any in 
terested manufacturers of this type of 
equipment for study and possible quo- 
tation. —W ARREN J. MACIVER 

Mentreal, Quebe: , Canada. 


"Circular Nomogram . 
Article Appreciated 


T the Editor " 


In the August issue of PRODUCT 
ENGINEERING, pages 152 through 156, 
is the article, “Circular Nomogram 
Theory and Construction Technique” 
by Edward C. Varnum of the Barber- 
Colman Company. We found the ar 
ticle very interesting and informative. 

Therefore we are writing to see if 
you have any reprints of it available, 
and if so, we would appreciate receiv- 
ing a copy H. A. DECENZO 

U. S. Naval Ordnance Test Station 


For Details on 
Optical Flat Making 
To the Editor 


Reference is made to an article in 
the July 1951, issue of PropucT EN- 
GINEERING, page 155, entitled ‘‘Con- 
tour Mapping of Optical Surfaces with 
Light Waves” 

Additional information on the use 
of hard-coated precision optical flats 
is requested. Am I correct in the be 
lief that the hard-coating of a flat in- 
creases its accuracy, and that a coated 
lap will show minor differences of 
flatness, but an uncoated one will not? 

I would also appreciate a list of 
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Our Readers Say continued 


found sulit 
flats. Have 
s not l 


lifferent 


are hard 


coated with a vacuum process qi 
similar to that used in the coating of 
1 
imera lenses with a non-reflectance 
coating 


I am 


ot ict 


than in the purchase or use of one 
MYRON E. Woop 


d. Or 


lation on 
opti al flats write t f B. Saun 
ders, Optical Instrument La Na 
ıl Bureau of indards, Washing 

25, D. ¢ 


African Engineer Wants 
American Publications 
To Ti I dit r 


As I am about to be an engineer 
I shall be very glad if you will send 
me engine books. I am now learning 
fitting. Please send me more pictur 
and an address book. I want to 
friends with you sir. Please send me 
PRODUCT ENGINEERIN( 
Nothing more to say than my best 
wishes to you and all your frien 
ALEX ASAH NTIM 
Presby School, OL 
Nr {buri 
Gold Coast, W 


Ed—You have directed your inquiry 
for information on fittings to the 
wrong McGraw-Hill publication. 
PRODUCT ENGINEERING is entirely a 
machine design paper. We suggest 
that if pipe fittings, etc., are your pri- 
mary concern you contact the magazine 
Power at the same address 

Enclosed is a subscription blank to 
PRODUCT ENGINEERIN( We don't 
know if our foreign subscriptions are 
filled at the moment, but you may be 


hi 1 
able to subscribe to the magazine 


le 

We are also enclosing a copy of 
the McGraw-Hill Book € ompany cata 
log, listing their available publica- 
tions for your information 


Help Found In "Control . . . 
Design Changes" Article 
To the Editor 


The article "Controlling Engineer 


ing Design Changes" appearing on 


pages 119-122 ot the Se ptember 1951 


ssue of PRopUcT ENGINEERING is à 
unique contribution. In my work in 


Propuct ENGINEFRIN¢ DECEMBER, 


"1 


Totally enclosed . . . ball-bearing. 


Externally ventilated, fan-cooled, 
non-clogging. Dust-proof, splash- 
proof, lint - proof. 


Standard NEMA dimensions. 


Corrosion-resistant . . . inside and 
ovt. Specially impregnated to 
moisture. 





Sand Process Control 
at UNITCAST 


UNITCAST'S SAND MILLS 


are capable of producing the large 
volume of controlled sands 
necessary to assure the production 
of top quality Unitcastings. 


The new moisture tester pictured in use has an infra- 
red drying lamp. The unit is a completely enclosed 
torsion balance, with dial calibrated directly in per- 
centage of contained moisture. 


Striking evidence of the adequacy of Unitcast’s pro- 
duction equipment backed by continual laboratory 
control. Sands are milled with exacting care and thor- 
oughly tested in Unitcast's completely equipped sand 
and testing laboratory to guarantee the production of 
highest quality Unitcastings. 


A graphic example of the coordination existing be- 
tween production and laboratory control departments 
at Unitcast. 


UNITCAST 


GOPDOPOHOA 


Give us a chance to offer a "cast 
steel" answer for your parts problem. Our sug 
gestions while vour product is in the design stage 
will pay continuous dividends. Write or call to 
dav. Unitcast Corperation, Steel Casting Division, 
Toledo 9, Ohio. Im Canada: Canadian-Unitcast 
Stecl, Ltd., Sherbrooke, Quebec 


UNITCASTINGS ARE FOUNDRY ENGINEERED 
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Our Readers Say continued 


Engineering Standards, these problems 
real 
I would appreciaie having you sup 
i reprints of this article, if con 
ent, and permission to reproduce 
tions for our own organization 
IRWIN S. BOAK 


The Gray Mfg. € 


Ed— Our guess was that the popularity 
of this article would be high, but w« 
did not anticipate the terrific numlx 
of requests that have come in for it 
Consequently, we do not have a thing 
available in the way of tear sheets or 
reprints 

You hav Our permission [oO have 
this article photos ated or plano 
graphed. We are sorry that we cannot 
help you 


Ceramic Coating 
For High Temperatures 
I AT: Edit , 


Would you please send me the ad 
dress of the Solar Aircraft Company 
who have developed the new ceramic 
oating for high temperature uses as 
described in your PRODUCT ENGINEER 
ING, Septe nber 1951 page 194 

A. ECKSTEIN 


neering C 


Ed—The Solar Aircraft Company 

who developed the new ceramic coat 

ing mentioned in | 
iched at San Di 


Plastic Diaphragm Material 
To the Editor 


We are making this investigation 
for a client who manufactures a plastic 
material which he believes is much 
superior to anything used at the present 
for diaphragm controls, and he wants 
to find out who the companies are who 
would be interested in this material 
If you could give me a few sample 
names of such companies, I could then 
refer to some directory and find other 
names in the same classification 

To make sure that you understand 
the situation, we want to emphasize 
that our client does not propose to 
manufacture any instruments or even 
he control assembly. He merely wants 
to sell the plastic material which will 
be used in the control 

If you cannot supply me with the 
necessary information perhaps you can 
suggest someone who can 

GEORGE T. METCALF 
George T. Metcalf < 


you refer to 


Propucr Enemrerwwc — Decemper, 1951 





Clamp-Type, Reusable Coupling 


"TI p p i B 
Positive Grip — Easily Applied 
7 ' 

C . . . 

y ...for hydraulic hose, ideal for both emergency field- 
(al repair service and original equipment application 


Yes, here’s a hydraulic hose coupling you can again and again, is put on or taken off quickly. 
count on, It has a powerful grip and can be Because Anchor clamp-type couplings stay 
used with one- or two-wire braid hose for on the job, outlast the hose, hydraulic sys- 
medium or high pressures, or fabric hose. Im- tems stay dependable, perform the way they 


pulses can’t shake it loose — yet it’s reusable were designed to perform. 


| 


Dependability isn't the only feature of this And, is unnecessary to strip the cover off the hose, 


Anchor coupling... just look at these advantages: “<1 Built to take it — clamping segments are specially 


á ] i designed to give the extra strength needed in hydraulic 
Neat installation — made possible by compact service, insert stem machined from high-grade steel rod 


design of the Anchor clamp and the use of stream- stock, bolts are heat-treated and all parts are rust proof. 


lined Anchor adapter unions and related fittings, 


1 .Saves time — you don't have to wait for repairs 


4 


ORT TREE.) TEE o 


Easy to apply — no special tools needed to attach 


because you can make up your hose lengths as needed. 
or detach — just two automotive type wrenches, 


Stocking problem minimized, 


JP uS 


TS A IP EE 


This clamp-type coupling is widely used on equip- catalog of sheets giving size tables and recommend. 
ment subjected to rough going. For example, many ed working pressures. 

earthmoving and oil-field equipment manufacturers 

standardize on Anchor to assure maximum depend- 

ability under the toughest possible conditions. This ANCHOR COUPLING co., INC. 


is the coupling for you, too — the coupling with Factory: LIBERTYVILLE, ILLINOIS 
the grip that stops complaints, Write today for Branch: DETROIT, MICHIGAN 


—— EE PE ee es ee ee 


ANCHOR COUPLING CO., INC. R 
Dept. PE-121, Libertyville, Illinois 


I want to know more about your — type coupling that is so 
dependable and easy to use. Please send me catalog sheets 


Name Pe 


sition 


Company 


Company Address 


Assembly is quick and easy, City.. 
the grip firm ond strong. No 
special tools needed. 


( ) State 
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where HARD RUBBER is right... 
use it! 


„sand its 
RIGHT 
for 


ELECTRICAL PARTS 


high 


heat-re 


FIRES 


gistant 


It's because hard rubber is far more than "just 
a good insulator” that it’s used in so many 
electrical parts. The familiar red magneto 
part above, for instance. It had to be wear- 
resistant and strong at 300° heat . ... and eas- 
ily moldable with 17 inserts . . . in addition to 
high arc resistance (248) and high dielectric 
strength (600 v/mil). It's Ace Super Magnon 
hard rubber. 

Many Ace compounds . . . some with ten- 
siles as high as 10,000 psi. and moisture ab- 
sorption as low as 0.04% ... materials like 

the low power factor (0.6%), rigid 
X-2-B sheet for punched parts... 
and other Ace plastics such as high- 
impact (5.8 Izod) Ace-Hide; Saran, 
polyethylene, acrylics, etc., are cov- 
ered in the new Ace Handbook. 
Keep it under your thumb when de- 
signing for today’s production and 
tomorrow's plans. 


Free to Design Engineers— 
80.page Ace Hard Rubber 
and Plastics Handbook 


erican Hard Rubber Company 


|^ WORTH STREET * NEW YORK 13, N. Y. 


Our Readers Say continued 


Thomas’ Register of American Manu 
facturers. In the fortieth edition, col 
umns 4692 and 4694, are listed ap 
proximately 100 or so companies who 
actually manufacture diaphragms of 
onc type or another Some of these 
are listed under metallic diaphragms, 
such as Clifford Mfg. Co., Fulton 
Sylphon Div., Robertshaw-Fulton Con 
trols Co. of Knoxville, Tenn., and Gas 
ket Packing and Specialty Co. Main 
breakdowns bathe ceramic dia 
phragms, fuel pump, leather, mica reg 
ulator, and rubber diaphragms, and 
so forth 


Chief Gear Engineers 


To the Editor 

Would you be able to supply me 
with a list of the names of the Chief 
Engineers of each of the companies 
listed on the attached shee 

I will greatly appreciate your assist 
ance T. L. SANDERS 


The Hoover ( 


ngineers of the gear 
t you listed are on the 
itta Mr. O. W. Klima, Ch 
Eng Abart Gear & Machine Co 
1835-39 West 16th St., Chicago, Ill.; 
Mr. H. M. Koelliker, V. P., Chicago 
Rawhide Mfg. Co 1835-39 West 
Ave., Chicago, Ill.; Mr. B. S. Nelson 
Ch. Eng., Foote Bros. Gear & Machine 
Cory {549 So. Western Ave., Chi 
igo, Ill.; Mr. Warren G. Jones 
V.P., W. A. Jones Foundry & Ma 
hine Co., 4405 West Roosevelt Rd 
Chicago, Ill.; Mr. H. Walter Regens 
berger, Ch. Eng., Link-Belt Co., 300 
W. Pershing Rd., Chicago, Ill.; Mr 
A. H. Gilbert, Ch. Eng., Brad Foote 
Gear Wks., In 13th and South 
Cicero Ave, Cicero, Ill.; Mr. J. Y 
Dahlstand, V.P., Universal Gear 
Corp., 1400 East 19th St., Indianapo 
lis, Ind.; Mr. J. J. Lannon, Pres 
Grant Gear Wks., Inc., 157 West Se 
ond, Boston, Mass.; Mr. M. T 
Schumb, Ch. Eng., Boston Gear Wks 
3200 Main St., North Quincy, Mass. ; 
Mr. Clem, Rice Barton Corp., Wor 
ester, Mass.; Mr. R. W. Sumen, Ch 
Eng., Link-Belt Co., 5938 Linsdal 
Ave Detroit, Mich.; Mr. Joseph 
Royer, The Medart Co., 3502 DeKall 
St., St. Louis, Mo.: C. H. Van Deusen. 
Pub. Rel., Gifford-Wood Co., 23 Hill 
St., Hudson, N. Y.; Mr. G. H. Acker, 
Cleveland Worm and Gear Co.; 2250 
East 80th, Cleveland, Ohio; Mr. Rob 
ert Suman, Ch. Eng., Link-Belt Co., 
045 W. Hunting Park Ave., Phila 
lelphia, Pa.; Mr. A. E. Hohman, Adv 
Mer., Lewis Foundry & Machine Div 
Blaw-Knox Co., Pittsburgh, Pa.; Mr 
Thompson, Mesta Machine Co., P. O 
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Propuci 


FROM 50 YEARS’ EXPERIENCE 


ONE FACT STANDS OUT... 


—— 


Two automotive engines may appear to be alike, vet their 
operating needs might call for entirely different types 
of sleeve bearings. For one, tin-base babbitt linings are best; 
the other, copper-lead alloy. Excavating machines, 
tractors, pumps, compressors, electric motors, marine engines and 
Diesels— each has specific bearing needs. These must be met by the ONE 


best-suited alloy. That's why our six manufacturing plants produce 


bearings in a great range of alloys and sizes—from an ounce or two in weight 


to units of hundreds of pounds each. 


Six plants producing sleeve bearings in all — rolled split-type busbings; washers, spacer 
designs and sizes; cast bronze bushings; tubes, precision bronze parts and bars. 
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SIMPLY 


FOR ADJUSTMENT 


Shims stamped from brass or steel 
LAMINUM * look and act like solid metal 
but they peel off in .002” (or .003”) layers. 


Provide great ac- 
curacy yet allow 
easy machining 
tolerances 


Speed production 
by simplifying 
your spacing ad- 
justments 


Reduce lathe time; 
no standby ma- 
chine required dur- 
ing assembly 


Adjustments right 
at the job by peel- 
ing laminations 
with a penknife 


No counting 


No stacking 


No miking 


Precision cut to 
your exact specifi- 
cations, with care- 
ful quality control 


Save production time! Shims are more important now than ever! 
SEND TODAY for our Engineering Data File 


AML 


THE SOLID SHIM 


THAT 


FOR 
ADJUSTMENT 


LAMINATED SHIM COMPANY, Inc. | 


1412 Union Street 


GLENBROOK, CONN. 


Box 1400, Pittsburgh, Pa.; Mr. E. R 
Phillips, Gen. Mgr., Pittsburgh Gear 
Co., Phillips & Smallman Sts Puts 


burgh, Pa 


Legal Angles of Reprinting 


To the Editor 
In connection with an engine test 
manual which we are preparing for 
publication, I wish to request permis 
sion to reproduce the following illus 
trations from McGraw-Hill publica 
tions: Moyer--Power Plant Testing 
1934, Fig. 163 and 170; Rhodes 
T. J.—Industrial Instru ts For 
Measurement l f 
Shoop & Tuve 
ing Pract 
& Bifhn ] 
Analysis, 1944, page 47, drawing of 
Westphal balance; Norton—Luabrica 
tion, 1942, Fig. 26 and 29 
McGraw-Hill Magazines: Chemical 
& Metallurgical Engineering, May 
1943, page 113—-drawing of tilting 
trap fluid meter, float type meter, met 
iry float, floating bell and bellows 
device; PRODUCT ENGINEERING, April 
1948 page 125, photograph of po 
lariscope 
In the event that any or all of these 
final version, we shall 
McGraw-Hill credit 
IRVING ]. Rock 
Research Laboratories Dit 
General Motors 


d— Permission is herel I 
the McGraw-Hill Book Company for 
use of the following material from 
McGraw-Hill titles Moyer—Power 
Plant Testing, Figures 163 and 170; 
Shoop & Tuve Mechanical Engineer 

e Practice, Fig. 14; Snell & Biffin 
Commercial Methods of Analysis, page 
17, drawing of Westphal balance; 
Norton— Lubrication, Fig. 26 and 29. 

Use of this material is, of course, 

mited to inclusion in the engine 
test manual that your department is 
preparing for publication 

We cannot authorize the reprod K 
tion of Fig. 77 appearing in Rhodes 
Industrial Instruments For Measure 
ment and Control. As you will note 
from the courtesy line in the caption 
this was obtained from the Leeds and 
Northrup Company and reused in our 
book with their permission. It will 
be necessary for you to obtain the 
necessary authorization from Leeds and 
Northrup to use the illustration. 

Our permission to reproduce the 
illustrations from the titles given above 

granted with the understanding 
that a credit line will be printed at the 
point of insertion. This statement 
should read as follows: 
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(title of 
(authorship). Copyright, 
late ) McGra Hill Book 
pany, In 

The magazine / cal and Met 
T ( ng and Propuct 
ENGINEERING are publ shed by th 
McGraw-Hill Publishing Con 


with whom we are associated 


By permission from 
book) by 
( proper 
Com 


n the Book Company do not 
to authorize the u of 


ese magazines 


rsons 


icle overmatter 
tracions approximately 
iter 1s pul lished We 


IS 
innot help you 


montt 


DIAMETER 
"OD size 


rest that | intact Mr. A 
t rson-F] 


Journal Bearing Design 


Editor 


are anxious to obtain informa- 
] publications that are available 
to Design of Journal 
STEVE BARKER, JR 

Portland Cement C 
comprehensive job that 
GINEERING ever has don 
ings appeared in the 


> 


issue This was a 3 
t which took 


1s a couple of 
ompile and 


iuse of the de 
nand for reprints, w are absolutely 
ut of print on this insert. We sug 
gest that you get the bound volume of 
PRODUCT ENGINEERING and have pho- 
tostatic copies made of the insert. 

We suggest a ook by Max 
Shaw on "Design Journal Bearing 


Inventor of "Delta" 
"O" Ring Combination 


To the Editor 


In your February 1945 issue, p: 
102, Mr. Howard Field, Jr., descril 
a delta ring in combination wit! 
©” ring, in Figure 11 

He notes that the coml inati 

tented 

We would ke to know th 
numl tor - ABOVE CHART COVERS 

innot help. will you kinaly forwa ROUND CARBON STEEL 
Mr. Field’s address so that w TUBING 
tact him directly . 
TOHN € EQUIVALENT SQUARES, 
oni 1 RECTANGULARS AND 
E SPECIAL SHAPES ARE 
ALSO AVAILABLE. 


Ed — The last address we have 
fles for Howard Field, 


Hoover Str Los Angeles 
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MAXIMUM wau 
DECIMAL 


THE STANDARD TUBE CO. 
Detroita, 2% Michigan 


Welded Tubing Fi Fabricated Parts 





ONLY A BALL 


one dimension 


has 
one surface 


but oh—how important 


Important not only in precision 
ball bearings, but also in the lot of 
other applications where Strom 


metal balls have been doing the job 
better. Strom has been in on a 
great many ball-application prob- 
lems, and knows how important 
these two factors are for the best 
results. 

Strom has been making precision 
metal balls for over 25 years for all 
industry and can be a big help to 
you in selecting the right ball for 
any of your requirements. In size 
perfection 
of surface, uniformity, and depend- 
able physical quality, there’s not a 
better ball made. 


and spherical accuracy, 


NEW BOOKS 


Machine Drawing 


DEANE LENT, Assist. 
Engineering Drawing partment of 
Massachu 
gy. 523 
ed by Prentice 


New York 


and effort expended in 
1 


goo. iraftsmen 1s justi 
fied. In these days when science and 
engineering are so rapidly expanding 
tempted to abbre 
( particu 
y manual 
anxiety to include 
vanced material in undergrad 

Ihe importance of draft 
unchallenged 
the vote of confidence from the 

is assuring 


some educators arc 
viate fundamental courses 


larly those involving any 


skills) in their 


şs is no longer 


1 


graduate in 
not what, 


The statement that a 
engineering knows how, but 
raw, is a challenge. It is true that 
be learned in indus 
practice which cannot be taught 


is much to 


it should we rest the 
for drafting instruction on "vo 
echnique alone? Draft 
xincipally concerned. with. thc 
ot construction If a 
uncertain of the content 


any school, b 


rawing, it is generally because 

ignorant of the 

tion which the drawing 
plain. The € ation. of 


process ot con 
is tO ex 
draftsman 
drawing tech 
1es. He must also know the meth 


annot be limited to 


by which structures and machines 
are built. In many schools, the draft 
ing program is supplemented by other 
this purpose, but the re 
sponsibility for the application of this 
rests squarely 
drafting department 
The inability of a man to recognize 
his function in a project indicates that 


courses for 


knowledge upon the 


he does not understand the over-all 
plan of operations. The drafting unit 
is a planning department where a 
well-organized program of work is 
laid out for each undertaking. Draft 
ing instruction must then also assume 
the responsibility of explaining pra 
tices and procedures of conducting a 
protect from start to finish 

This book is written with the above 
thoughts in mind. It is devoted to ma 
chine drawing exclusively, offering 
complete material for both elementary 
and advanced courses in technical in- 
stitutes colleges or engineering 
schools 


Ihe order of presentation follows 


WHAT 


NEXT? 


GAST rotary 
AIR MOTORS 


run on gas pressure 
to drive liquid pumps! 


Alert designers are still finding new 
ways to exploit the unique advan- 
tages of Gast Air Motors. Look ot 
this example: 


PROBLEM: Find explosion-proof 
drive for McCord Chemical Pump, 
used in oil fields. Electricity often not 
available. 


SOLUTION: Gost Air Motor, driven 
by pressure of natural gas from field, 
turns 250 r.p.m. to drive liquid pump 
through worm gear. 


RESULT: Dependable “free” 


— low cost for motor. 


What next? Perhaps you'll find a job 
that can be done better with Gast 
rotary-vane Air Motors. Remember 
these unique characteristics: They're 
compact, explosion-proof, widely var- 
iable in speed. Overloads can't burn 
them out! Sizes from 1/20 to 3 H.P., 
some reversible. Write for details — 
"Air may be your Answer!" 


see ou 
CATALOG 


ywitt? 5 nu 
ie r*oPer anc 


power 


Gast Application Ideos 
Booklet — showing 26 
design problems solved 
— sent upon request. 


Original Equipment Manufacturers 
for Over 25 Years 


LAST RS ime 


AIR MOTORS - MNA. VACUUM PUMPS 


(TO wet N P. ("o 30 185) (10 28 imn) 
GAST MANUFACTURING CORP, $89 Hiakley St, Benton Herber, Mick, 
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New Books 


continued 


the program of the development of a 


machine from the design through th 


detail and assembly stag the point 


ol starting produ ton 
ment is chosen because 
to Orient and to interest 


the project However, 


assignment is flexible 


be adapted to suit the need 


class in quest on For exampl 


discussion. of the desigr 


gn s 


purely descriptive 


knowledge of projection 


| 
in drawi 


a first course WH 


ment of this chapter 
l projection 


ily 


1 
ung tc hniquc 5 


onventi 


thoroug 


pi 
din 


icnsioning is given 


om basic rules through problems of 


3 
fr 
mass production, with the accent on 
clearness and utility. Processes of 


manufacture are described with illus 


trations for constant reteren 
Individual problems are 
} 


prob 
pro 


the elementary work and project 


lems in detailing and ass 

ing. Complete small machines in « 
rent produ tuon arc ised 

in th latter case, permit 
actual drafting 


edure in classes. Several 


servance of 


reading drawings supp 
drafting problems 
The unusual amount 
material in the appendix 
; 


book to serve as a draftsm 


well as a text 


Calculus and Analytic Geometry 


GEORGE B 

profe , Mathé 

Institute of Tech 
P 


THOMAS, JR 
thematic M 


This textbook t 


two years in classroom use at the 
Massachusetts Institute of Technology 
As a result of this test, the book has 
been thoroughly revised 

Another 
planned during the next two 
after the book has been tried at 
institutions. For this reason the present 
printed from plates 


prepared from copy produced by an 


complete revision IS 
years 


other 


volume has been 


Propuct ENGINEERING Di 


EMBER, 


can make your 


If you use parts like these (up to !;" dia. 
and to 1!.” length) in large quantities, 
it is almost certain that we can show you 
a big saving. And assure on-time de- 
liveries to meet your pressing defense 
work schedules. We have something 
unique back of that claim ... 

OUR QUOTE IS LOWER BECAUSE NOBODY HAS 
WHAT WE HAVE To be able to produce our 
famous Bead Chain to sell for pennies 
per yard, we had to develop our own 
equipment and method . . . our MULTI- 
SWAGE Method. 

Instead of turning and drilling small 
parts from solid rod, or stamping and 
forming them, this advanced method 
automatically swages them from flat 
stock into precision tubular forms, with 
tight seams. By increasing the produc- 
tion rate many times, and eliminating 


TYPICAL USES 


wars S À 


P 


a 


" D 
tá 
a 
* 5 


QU 


scrap, this saves a large part of the cost 
by other methods. 


FAMOUS USERS PROVE IT. For years leading 
manufacturers in the radio and elec- 
tronics field have depended on us to cut 
costs of millions of contact pins, ter- 
minals, jacks and sleeves. And, for 
pinlike parts and variations of bushings 
needed for mechanical purposes, we are 
the money-saving supplier to scores of 
prominent makers of toys, business ma- 
chines, appliances, ventilators etc. 

WHAT WE CAN MAKE Our Bead Chain 
MULTI-SWAGE Method permits parts 
to be beaded, grooved, shouldered, and 
of almost any metal. Generally, they 
should not exceed !j" dia. or 119" 
length. Catalog shows many Standard 
Items available in small quantity. Special 
Designs must usually be ordered in lots 
of a half-million or more, unless they 
are frequently re-ordered. 

GET COST COMPARISON! Send blueprint or 
sample and quantity requirements. Our 
engineers will return an eye-opener 
on economy. 


ter BEAD CHAIN make it by the 


MULTI-SWAGE 


I want this Cata!og-Datoa Folder 


The Bead Chain Manufacturing Co 
92 Mountain Grove St., Bridgeport, Conn. 


Name, title 
Company 


Address 





SHADED-POLE INDUCTION 


motors 


1/50th to 1/500th H. P. 


C auo 
Sh EL um. un 


Enclosed self-alignine 


oil-less sleeve bearings 
Internal cooling fans 
Insulated connecting leads 


Well insulated covered 


coils 


Symmetrical electrical 


and mechanical design 
Precision construction 


Trouble-free and quiet 


operation 


4-pole ... 1/S0th te 1/100th H. P. 


These famous Smooth Power Small Motors meet 
every requirement for dependable, trouble-free 
performance. Write today for complete informa- 
tion, specifications and quantity price quotations. 


THE GENERAL INDUSTRIES ‘co. 


DEPARTMENT D e¢ ELYRIA, OHIO 


New Books continued 


iutoma type writer rather than from 
sect type. It should be stated however 
that this book is perfectly ri idabl 
ind uscful for its purpose 

The introductory chapters present 
the basic concepts of both differentia 
tion and integration, and the applica 
tions of integration to physics. Thesc 
are followed by chapters devoted to 
plane analytic geometry, polar coordi 
nates, transcendental functions and 
hyperbolic functions 

The next major objective is a 
tematic study of integration, vectors 
and parametric equations 

Several of the topics covered in the 
remaining chapters on solid geometry 
nd vectors, partial differentiation, 

iltiple integrals, infinite series, and 

numbers and functions are 


postponed until after a 


idvanced calculus. These 


] 
1 


in 
include n this first course in 
calculus for two reasons. First, they 
ire useful to the student in his study 
of physics and engineering; second 
the more difficult ideas need repeating 

As a requisite to the study of this 
textbook the reader is expected to 
know high school algebra, plane and 
solid geometry, and trigonometry 


The Structure and Mechanical 
Properties of Metals 


BRUCE CHALMERS. 222 pages, 6x9 
in. Published by John Wiley & Son 
Inc., 440 Fourth At New York 16, 
N.Y. $3.50. 

This book provides a clear simpli- 
fied picture of the structure of metals 
ind alloys and its relation to the me- 
hanical properties. The author has 
dispensed with involved mathematical 
consideration. A general elementary 
background in physics and chemistry 
and a knowledge of commonly used 
engineering terms are all that are 
necessary to thoroughly understand the 
text 

The forces that hold metallic atoms 
together are discussed and graphically 
described and the structures that may 
result from such forces are demon 
strated 

The effects of alloying elements, 
mechanical deformation, and heat 
treatment on the structural phases in 
the metal are considered. The stru 
ture of a specific sample of a metal or 
alloy is presented in terms of the basi 
illoy structure and the manner in 
which it is modified by the treatment 
applied A brief account is given of 
the ways in which the metal structure 
an be examined and determined 

Mechanical properties of the various 

(Continued .on page 280) 
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(<< bend it... 


twist it... 


stamp it... 


spin it... 


Use any standard 
fabricating method 


you wish — 


SuVeneer Clad Metal's solid copper, copper alloy 
or nickel cladding is bonded to low-carbon strip 
steel for keeps! It cannot be separated by mechani- 
calmeans you can use full freedom in new product 
design and count on dependable fabrication results. 
On your future projects get the special benefits of 
these solid metals combined with a strip steel base 
by using SuVeneer Clad Metal! 


CLAD METAL 


Superior Steel 
CORPORATION 


CARNEGIE PENNSYLVANIA 





This water cooler 


has a Longer, Better Life... works less each day 


« SPONGEX 


CELLULAR RUBBER 


Corrosion. . deterioration... mechanical failure...repairs and parts 
replacement —an inevitable sequence wherever moisture con- 
densation collects. It's a problem particularly troublesome in refrig- 


erating equipment—but not in this Westinghouse water cooler! 


Westinghouse has given its cooler a wardrobe of Spongex cellular 
rubber. Exposed cold surfaces—tubing, valves, even the 
waste water drain—are covered by custom molded Spongex parts. 
These Spongex parts not only prevent condensation but 
their insulating qualities increase refrigerating efficiency. For this 


cooler, Spongex means a longer, better, more efficient life. 


The Westinghouse Wardrobe of SPONGEX 


Tube insulator — 


covers cold water tubing that supplies the drinking bubbler. 


Regulator valve cap — 

covers the cold surfaces of valve. Elasticity and flexibility of cap 
makes it easily removed for valve adjustment. 

Water valve cap— 


covers shut off valve controlling water flow to bubbler. 


Basin drain insulator — 
covers exposed end of the waste water drain. 


Basin drain seal— 

forms a water tight seal between bottom of the water cooler basin 
and top of the drain. The compressibility of Spongex compensates 
for variations in the clearance between basin and drain. 


Door gasket— 

forms an air tight seal for the door opening into the cold storage 
compartment. The gasket also seals off the insulating air space be- 
tween the inner and outer panels of the door. 


Perhaps Spongex can help better your product, too. We would be 
happy to hear from you. 


The World's Largest Specialists in Cellular Rubber 


THE SPONGE RUBBER PRODUCTS COMPANY 


402 Derby Place, Shelton, Connecticut 





SANDVIK STEEL, INC. 

111 EIGHTH AVE.. NEW YORK 11, N. Y., WAtkins 9-7180 
230 N. Michigan Ave., Chicago 1, IIl, FRanklin 2-5638 
1736 Columbus Rd., Cleveland 13, Ohio, CHerry 1-2303 
Sandvik Canadian Ltd., 426 McGill St., Mont., Can. 
WAREHOUSES: New York and Cleveland 
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precision 


e 
metal parts v" 


made by 


TORRINGTON 


Low cost for precision quality, fine 
finish, uniform heat treatment is as- 
sured by our high produc tive capacity 
and special equipment 

Typical of a wide variety of parts 
are spec ial rollers, shafts, studs, dowel 
pins made to order. Chamfer, radius 
taper, hemispherical and other styles 
014” to 


diameter. Centerless ground 040” to 


of ends. Rollers from 500” 


500": diameter tolerance +.0001”. 
Finish as fine as 3 micro-inches. Dowel 
pins from .0625” to .3125” 

We are also set up to make such 
parts as surgical and dental instru 
ments, pen and pencil barrels, solder- 
ing iron Cases, spe ial needles, instru- 
ment shafts and pivots, screw driver 
and ice pick blades, knurled mandrels 
or spindles, et 

Send your prints and specifications 


today for prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn 


Makers of 


TORRINGTON ////; BEARINGS 


^ 
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continued 


propert 

plained and 

examples 
To best illustrate the principies ind 

effects 1551011, cxampics have 

been 

subject rather 


usefulness 


hosen tor their aptness to the 
than ior their practical 
The data presented was 
not included tor its particular technical 
usefulness. The book is intended pri 
marily to give those et 

ested in the manutacture Ol 


page d Or int 


metallic materials an insight 
unportance o1 structu Oo the | 


oi metais 


Automatic Feedback Control 


WILLIAM R. AHRENDTz, President, The 
Abrendi Instrument  ( Lecturer, 
University of Maryland and JOHN F. 
TAPLIN, Kendall C 
( ri 4 4 ‘Ss Engineer. 412 
6x9 in. Published by Me- 
Graw-Hill Book Co., Inc., 330 W. 
i2nd St., New York 18, N. Y. $5. 


niroi 


A practical and extensive book, this 
text is concerned with the analysis of 
automatic feedback control systems and 
the design or selection of required con 
trol apparatus Ihe material is di 
vided into two parts: 1) a thorough 
discussion of the theory of automatic 
control, and 2) a detailed treatment ot 
ountered in 
Examples oí 
1ous Classes or inst 


pre sented, 


the types of problems en 
each type of industry. 
the var ruments are 

functional 
The 
i of servomechan- 
isms, speed governors and temperature, 
pressure, flow and liquid level controls. 
Discont s are stud 
ied in consideral 


showing both 


and constructional requirements. 


author covers the fiel 


methods 
of analysis are presented in their 
be intelligible 
with a minimal knowl- 
edge of higher mathematics. The theo- 
retical treatment is further simplified 


Prerequisit 


simplest form, so as to 


to the student 


| by illustrating all important formulas 
| by graphi ıl charts and curves. The 


latter greatl the student 
ualizing the mor nvolved 


in vis 
mathe 
matical processes 


Particular emphasis is placed on the | 


between the control reac- 
tions in the separate fields of industry 
and science. The authors have selected 
terminology and symbols applicable to 
all fields without limitation 
chapter | to t 


operate 1 


similarity 


An entire 
natically 


The treatment of temperature regu- | 


lation is resent 


oncret f tat f res which 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


FRICTION 
WEAR and 
CROSS. PULL 
“re eliminated 


Lubrication is 


PATENTED not "quired; 


FLEXIBLE 
DISCS 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER, 


Write for the lotest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
“COUPLING CO. 


WARREN, PENNSYLVANIA 
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New Books continued 
will permit the student to evaluate the 
ictual thermal lags associated with the 
transmission of heat in a large number 
of thermal pum Many problems 
are included to supplement the text 


Ten Thousand Commandments 


HAROLD FLEMING, Basing 
06 ive 6x8 
Pre H 
Neu 
$3 

Strang l j 
the Supre 1 r € the United 
States has changed the interpretation 
of the nation's antitrust laws. As a 
result, lawyers hav found it difficult 
to keep u with these changes and 


I 
businessmen Nav ilmost given p 


I 
hope yt 
antit 


ted 


rpre 
This book is not fo 


for people, the author sa 
ner distinction 
businessmen 
ment lawyers. These 
midnight oil arguing ab 
pretation of the law, ar 
ommonplace business practices a 
quantity discounts, the 
quoting of delivered prices, the cut 
ting of prices to get more volume, and 
the excluding of ompetitors by 
iilding better mousetraps 
It tells how the Federal Trade Com 
mission and the Department of Jus 
tice, with the help of the Supreme 
Court have framed ten thousand con- 
fusing commandments for American 
business, and have begun to balk com 
petition under the guise of protect- 
ing it. The author maintains that 
American business has developed in 
a business community that daily 
operates with quantity discounts, 
matched prices, freight absorption 
horizontal and vertical integration, and 
the development of new products 
Every one of these practices, if not an 
outright crime under Federal law, is 
now under a legal cloud 
The Great Atlantic-Pacific Tea Com- 
pany antitrust case is brought up in 
several chapters, and how the word 
monopolize took on a strange new 
definition. Fleming contends that the 
Atlantic and Pacific was attacked, not 
for making so much money in their 
manufacturing divisions, but for mak- 
ing so little on retailing. In other 
words, the A & P did not charge 
enough for its groceries 
Fleming concludes by saying that 
the present situation involves a con 
tradiction in American ways The 
morals of the business community and 


the findings of the Federal courts areg 
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High Polish, Less Distortion 
Says User of Speed Treat Molds 


National Motor Bearing Co., makes oil seals 
by the millions—for washing machines to 
submarines! Naturally this tremendous vol- 
ume calls for molds that can take the heavy 
pressures--and take them longer. 
The slightest distortion could mean costly 
waste. Two of Holliday's Speed Steels, 
Speed Case (X1515) and Speed Treat (X1545) 
are whipping this pressure problem on Na- 
tional's synthetic rubber oil seal flanges and 
other parts, reports George Corsi, Chief Engineer, who further ad- 
vises . . . "highly satisfactory performance attributable to Speed 
Steels fine grain structure . . . the high polish they take and their 
low deformation under pressure. The free machining qualitie 
also an important advantage." 


s are 


Speed Steels are finding new ways to save time and money on 
countless applications—from road ripper teeth to die sets and shoes. 
Keep posted on these amazingly versatile steels through your 

nearest Speed Steel distributor. 


DISTRIBUTED BY 


Brown-Wales Co., Boston-Hartford-Lewiston, Me. w Bridgeport Steel Co., Bridgeport, Conn. 
Beals, McCarthy & Rogers, Buffalo, N. Y. æ Burger iron Co., Akron, Ohio = Grammer, 
Dempsey G Hudson, Inc., Newark, N. J. @ Earle M. Jorgensen Co., Los Angeles-Houston- 
Oakland-Dallas æ Passaic County Steel Service, Inc., Paterson, N. J. m Peckover's Ltd., 
Halifax-Montreal-Toronto-Winnipeg-Vancouver @ Peninsular Steel Co., Detroit, Mich 
Pidgeon-Thomas Iron Co., Memphis, Tenn. @ Horace T. Potts Co., Philadelphia-Baltimore 


Produced by W. J. Holliday & Co., Inc., Speed Steel Plate Division, 


Hammond, Indiana. Plants: Hammond and Indianapolis, Indiana 
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Pioneering Resdeci and Develoitent $ 
t 


AMERICAN CHEMIK 


DURABLE 


PAINT BONDING 


"GRANODINE" forms a zinc-iron 
phosphate-coating bond on sheet metal 
products— automobile bodies and fenders, 
refrigerator cabinets, etc.—for a durable, 
lustrous paint finish. 

“LITHOFORM"® makes paint stick to 
galvanized iron and other zinc and cad- 
mium surfaces. 

"ALODINE",9 the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“PERMADINE”,® a zinc phosphate coat- 
ing chemical, forms on steel an oil-adsorp- 
tive coating which bonds rust-inhibiting 
oils such as "Granoleum." 
“THERMOIL-GRANODINE”® a manga- 
nese-iron phosphate coating chemical, 
forms on steel a dense crystalline coating 
which, when oiled or painted, inhibits 
corrosion. 


® 


PROTECTION FOR 
FRICTION SURFACES 


The oiled “THERMOIL-GRANODINE” 

coating on pistons, piston rings, cranks, 

camshafts and other rubbing parts, allows 
safe break-in operation, eliminates metal. 
to-metal contact, maintains lubrication and 
reduces the danger of scuffing, scoring, 
galling, welding and tearing. 


IMPROVED DRAWING 
AND COLD FORMING 


“GRANODRAW"”® forms on pickled 
surfaces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 
improves drawing, and lengthens die life. 


Send for descriptwe folders and Government 
specifications chart on the above chemicals. 
Write or call for more information on these 
products, and advice on your own metal-work- 
ing problem. 


a 0m 


1914 


COMPANY 


Manufacturers of Metallurgical, Agricultural end Phermecovticel Chemicels 
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} 


American 
and usc 


at opposite polls In usi 
ness today, what is honorable 
ful by one standard might 


riminal th 


be consid 


ered quite by other 


Clear Writing for Easy Reading 
f Pul 


6x9 
Mi 
i 


NORMAN G. 
lication Dit 
/ / Wu 
Graw-H 
t2nd St 


SHIDLE, A ive? 
SAI 7 

B 

Neu 


i 330 
y N.Y S3 


rk 18, 


the writ 
minds 


by 


ten 
5 the 
which this 


ideas off 
into the readers’ 


of writing —stc ps 


To get page 


and 
ject 
obje 
lined and developed in 

The first four cha 


ob 
tive may be accomplished are out 
this book 
pters explain the 
thinking processes that must super ede 
the actual The principal 
points to define your 
the “peg” 
le. Use 


general types of out 


writing 


covered MN S 
and 


idea 


OW 


audience exp 
yt 
four 
lines presented is con 
The methods by g 
thinking may be put to work are 
sented in Chapters V to Com} 
ot id logical 
sequence of ideas, and 
words that live | 


id 
also dis ussed 


ess 


or 


primary yo if ot 


one of the 


iderec d essential 


whicl 


organ:2 
pre 


X 0S! 


tion good k sentences 


the selection of 


and create definite 


effects are 

Among the suggestions for 
read writing developed from € 
X to XV arc a typewriter 
possible and keep your copy neat; 
punctuation first to make your writ ing y 
easier to read and then to conform to 
icademic rules. Hints for news report- 
ing, secretarial writing, and technical 
reports are presented. Methods of ex- 
pressing congratulations and offering 
condolences are included 

Chapter Fifteen is composed of ex- 
amples of writing and an analysis of 
each example 

At the end of Chapters III, IV, V 
and VI are the exercises for practicing 
points stressed, and on page 153 there 
a calculator for judging reading 
ease. An index is given for reference 
to pertinent subjects in the book 


iIsy-fO 
hapters 
usc re 


C 


IS 


Programs For An 
Electronic Digital Computer 


MAURICE V. direct of 
the mathematical laboratory, University 
of Cambridge, England; DaviD J. 
WHEELER, d STANLEY GILL. 170 
page f, 6x9;n. Publi bed by Addis n- 
Wesley Pre Inc., € 42, 
Mass. $5. 


rr 


WILKES, 


ri 
"m 
ane 


y f, am b ridge 

The methods of preparing programs 
for the EDSAC (Electronic Delay 
Storage Automatic Calculator) de- 
scribed in this book were developed 
1951 


Propucr ENGINEERING — DECEMBER, 



























continued 





New Books 






in 


ot V 1 the es 
ibi ent of al 1 ot ibroutines 
ind the development of systematic 
10 o programs 
vith 1 

[he process of building up such a 
y of subroutines, and testing its 
I al use, appears to havc 
proce 1 furthe 1 ie M lati al 
Laboratory of the University of Cam 
lsewhere. In this book 
who togeth r have been 
narily concerned in this develop 

g in account of the prese 
this aspect of the study of 
is of using an automatic calculat 
g It is the result 


xploratory work o 
rs as W s in whi h to specify 
the machine 


sO as t 



















nd itere ypes ro S 
These methods are described in 
terms of the code of orders used in 
EDSAC, but for the main part 
may readily be translated into | 
odes 
It is hoped by the authors, that 


hose who have charge of similar ma 






hines or who ire ta l with the 
task of putting a new machine into 
operation, will find some of the ideas 
ind methods presented to be of as 
sistance. It is hoped also, that the 
ook will be of use to those who wish 
to know something about the form 
| which problems are presented to an 
iutomatic digital calculating machine, 
2d 


1 who wish to assess the possibilities 













of the apy lication of such machines 

o their own Subjects 

Manufacturing Equipment 

And Processes 

CHARLES W. LYTLE, prof r of in- 
, » j rng N Y rb Uni 






d ARTHUR F. GOULD, a 


, nds ; 7 
, 4ustvial engl- 

















l l is virtually à new 
ook i the authors have sought 
p! t all ba advances within 
idertaket ind recent ad 

vances have been tremendous. Never 


Electric Resistance 


WELDED 


STEEL 
TUBING 


P 


"S nth. 


3" to 4" O. D. 9 to 22 gauge 


SQUARE-RECTANGULAR 

Ya" to 2” 20 gauge, 1” to 2%", 
. M, 16, 18 gauge 
Carbon 1010 to 1025 


Michigan Tubing 
has uniform strength, weight, duc- 
tility, 1. D. and O. D., wali thick- 
mess, machinobility, and welid- 


ability. t can be flanged, expanded, 


fivted, and rolled. Available in o 
wide range of sizes, shapes ond 
wall thicknesses, prefabricated by 
Michigan or formed and machined 
in your own plant. 





DISTRIBUTORS: Stee! Seles Corp., 
Miller Steel Co., Inc., Hillside, M. J. 
Jemes J. Shennen, Milton, Mess. 

Produches Co., Pittsburgh, Po. 


N a ——— " 


ATUS E 
& STEEL TUBE ^v; ce 


9450 BUFFALO STREET * DETROIT 12, MICHIGAN 
FACTORIES: DETROIT, MICHIGAN © SHELBY, OHIO 





Detroit, Chicago, Si. Lovis, Milwaukee, Indianapolis end Minneapolis 
C. L. Hylend, Deyten, Ohio —Dirks & Company, Perflend, Oregon 


Denver, Celerode —W. A. McMicheels Co. Upper Derby, Pe. 






During World War Il Michigan tubing was 
used in many different kinds of equ 
ment, both in straight lengths and fa 
cated, for the armed forces on land, on 
sea and in the air. Because of the design 
simplification it makes possible, its 
economy, accuracy, and availability, 
Michig jan tubing made a major contri 
tion to the success of American arms. 













Michigan's facilities are again ava 
able to manufacturers of defense prod- 
ucts. The obvious advantages of the use 
of electric resistance welded steol tubing 
in thousands of applications, to save * iu 
time and cost, make it ideal for defense ' 
as weil as for regular consumer items. 


We'll be pleased to have you call in our 
engineers to determine just how Michigan 
tubing can do a better job for you in the $ 
manufacture of your product. 








More Than 30 Years in the Business 








New Books continued 


when it's 


theless the book is an outgrowth of its 
predecessor, Factory Equipment, by 
Dr. Joseph W. Roe anc the present 
senior author 

As in Factory Equipment, the treat 
ment is selective rather than compre 
hensive, and explicit on principles 
rather than exhaustive on operating 
details. The objective has ln to 
present the kind of knowledge that an 
engineer needs in deciding what prox 
esses and machines will best meet any 
set of requirements. With this pur 
pose in view, principles are stressed, 
limitations in applications are pointed 
out, and economic considerations are 
discussed. It is conceived that most 
engineers face problems of process 
and equipment selection; not merely 
engineers in the machine-tool industry, 
but those in any kind of manufactur 
ing, large or small 

American manufacturing today tends 
to operate on a large scale, but there 
are also many medium- and small-sized 
establishments. These smaller com 
panies may use very few special-pur 


pose machines, but they frequently 


contract tor certain parts from other 


help keep it establishments that do use them. Hence 


the more important special-purpose 


e | equipment is described, and compari 
sons are made between the general 
purpose and special-purpose types. In 
fact, this book shows how special 
purpose equipment is usually an inte- 
gration of general-purpose units which 


FOR FIRE ACCURACY have been standardized and co-ordi 
AND CREW COMFORT | nated for some particular job 


The scope of the book is broad, 
Tanks are one of the most important partly because no college 2 attempts to 
elements of warfare. They must be offer a separate course. for each of 
"yu the processes that are included, and 

constructed to operate efficiently, 
with a minimum of maintenance, subied matter are closely interrelated 
under the worst possible battle con- In studying machine tools, for instance 
ditions. Every piece of equipment it is important to have a basic under 
that goes into a tank must undergo standing of heat treatment, quality 
rigid tests. ontrol, and economy. These in turn 


The failure of an O&S bearing — affect design Then there are always 
the problems of using die castings or 

render a shock absorber useless and itis precision castings or products 
thereby impair the smooth action of of powder metallurgy, large castings 

the tank. Thus the efficiency of the or forgings built up by welding. This 
operator and the accuracy of the tank book introduces the young engineer 
armament could be greatly reduced. to all these and other fundamental 

an O & S bearings are rigidly and effi- pro esses and que it possible for him 
END ciently constructed to qualify for use "mmm rae m 


in this ver im t t . t ll » thosc of another 
LS Y portant installation. Besides discussing basic types of 


Our 38th Year Manufacturing hot and cold working machines and 


Original Equipment many special-purpose types of ma 
chines, the authors present the basic 


principles and téthniques of casting, 
soldering and brazing. Thus the text 
Q & S BEARING CO. can do much toward giving engineers 
a better understanding of the practical 


303 SOUTH LIVERNOIS * DETROIT 17, MICHIGAN aspects of his profession. At the end 


. I : 
of each chapter is a list of questions 


suitable for review and examination 


partly because the divisions of th 
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EXAMINE THE DESIGN OF 
YOUR PRODUCTS 
AND MACHINES ... 


no doubt you foo can save 
time -save materials.. and 
increase your profits- by 


using NATIONAL — 
RETAINING RINGS 


These Sure Grip Screw Holding Screw Drivers, made by The Bridgeport 
Hardware Mfg. Corp., illustrate an obvious and a very simple application 
of retaining rings. 

But there are thousands of other places where they will save,—from 
such simple applications as tools, toys, small parts and small gadgets 
to complicated heavy duty engines, large drill presses, etc. 

And in addition to their economy, they frequently improve your products. 

These inexpensive, yet very efficient, artificial shoulders are widely used, 
and these uses are increasing daily. 

It's wasteful to cut down shafts to make shoulders. Redesign to groove 
smaller shafts and housings and use these high grade steel rings 

Let our engineers consult with you. Send for folders. 

Don't pass up this opportunity ‘to increase profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY MILWAUKEE 2, WISCONSIN 
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p" Techulgues | ME. 
high standards of uniformity in Flexon Bellows 


When the performance of your product depends your specifications. If you will send an outline of 
upon a bellows, it will pay you to take advantage of your requirements, including a print, if possible, 
the manufacturing skill that goes into every Flexon we will be pleased to send you full data on the 
Bellows. Through advanced manufacturing tech- proper Flexon Bellows to fill your needs. 

niques Flexon Bellows offer that rare combination 

of high uniformity and exact conformance to your ————————— 

specifications at competitive prices. For the manu- 


The Flexon Bellows catalog 
facturer it means the better product performance 


gives details on bellows 
and easier assembly that goes with uniformity and application for the designer. 


high quality at lower ultimate cost. If you do not already have 
Flexon Bellows can be made in a complete range your copy, write for one today. 


of sizes in stainless steel, brass or bronze to meet see aa eae eae ee 


Floren entities CHICAGO METAL HOSE Corporation 


heve served industry 


Ger ever 49 yours. 1351 S. Third Ave. + Maywood, IIl. + Plants at Maywood, Elgin, Rock Falls, and Savanna, III. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 
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Inside...Outside... 
All around the car... 


In more and more places on today's cars, you'll find 
PLexicLas acrylic plastic molded parts. Especially 
where functional beauty is needed! PLexicias tail light 
and stop light lenses, front and Tear medallions, instru- 
ment panels, parking light lenses, hood and steering 
wheel ornaments, decorative bezels and escutcheons, 
speedometer, radio, clock and gauge dials—all are 
being used on the nation's 1951 and 1952 motor cars. 


PLexicLas molded parts have gem-like sparkle, rich 
color, resistance to breakage and heat—plus excellent 
dimensional stability and outstanding resistance to 
weather. PLEXIGLAS permits economical production of 
identical parts in large quantities. Write for our book- 
let showing typical parts molded from PrExicLas 
acrylic plastic molding powders 


Canadian Distributor: Crystal Glass & Plastics, Lid, 130 Queen's 
Quay at Jarvis Street, Toronto, Ontario, Canada 


Oldsmobile Toit tight Lens — a typical PLEXIGLAS part 
on 1951 cors. Molded by Guide Lomp Division of 
General Motors, Anderson, Indiana 


CHEMICALS R FOR INDUSTRY 


ROHM £ HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Reprenons in prstmeupal [ocmgn conmiries 


Pugxictas is a trade-mark, Reg. U. S. Pat. Off and in principal 
foreurm countries 





Production Costs of 
Vending Machine Parts Cut 66% 


Investment-Cast Surfaces Ward Off Bacteria and Abrasion 


\ newly developed fruit juice dispenser is equipped with a stainless steel can 
opener punch to resist the corrosive effects of the juices, and to avoid metallic 
contamination of the liquids. By using HAYNes investment castings, the manu- 
facturer gets the points and shafts of these units at one-third the cost of ma- 
chined parts. 


Besides being economical, the investment-cast parts have exceptionally 
sound structure and smooth surfaces. Thus there are no flaws or crevices that 
might afford refuge for bacteria. This fine surface finish protects the unit from 
abrasive wear, and maintenance costs are kept down. The original punch shows 


no wear after a full vear's service. 


For information on designing parts for investment casting. write for the 
booklet, "Design Factors in Investment Casting." 


This investment-cast. can opener pomt with- 
stands the abrasive and corrosive effects of punctur- 


mg cans of tomato, apple. or citrus. fruit. juices 


Haynes Stellite Company 


A Division of 
Union Carbide and Carbon Corporation 
ma 
General Offices and Works, Kokomo, Indiana 


"P pee th 
f oi a zx I 
(^ UJ Los Angeles —New York—$San Frencisco—Tulsa 


TRADE-MARK 


is a trade-mark of Union Carbide and Carbon Corporation 
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CONTAINS A VOLUME 
OF INFORMATION IN A 
POCKET-SIZED BOOK 


Economies in Ordering 
General Machining Tips 
Turning 

Drilling 

Tapping and Threading 
Punching 

Shearing 

Sawing and Cut-Off 
Milling and Planing 
Forming and Drawing 
Screw Machine Operations 
Finishing 

Marking 

Tables and Measurements 


tells how to 


» REDUCE COSTS ^! 
\ D 


> CONSERVE PLASTIC 
> SPEED FABRICATION 


This NEW ‘Pocket Book on Fabricating C-D Plastics’’ 


places at your fingertips a wealth of practical, easy- 


rules to follow, tooling recommendations, feeds and 


speeds. Put to use in your plant, it will help you get the 


to-use information that can help you conserve plastics most from every rod, sheet and tube of plastic you use 


. speed assembly . . . lower fabrication costs . . . get Write today for your copy. À note on your com- 


more production from every man working with plastics. 
Written by men who understand your problems, it is 


filled with valuable tips and suggestions on general 


Your Partner i ? 


BRANCH OFFICES: NEW YORK 17 «+ CLEVELAND 14 eœ 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 
i 


» : | 
| PII PPTA pe, FIBRE 


podvcing better prog, 
ZA 


CHICAGO 11 


pany letterhead, giving your title, will bring your 
free copy of the "Pocket Book on Fabricating C-D 
lastics." No obligation, of course. 


DILECTO (Laminated Thermosetting Plasti 
CELORON (Molded High-Strength Plast 
DIAMOND FIBRE (Vulcanized Fibre 
VULCOID (Resin Impregnated Fibre 
MICABOND (Bonded Mica Splittings 


e SPARTANBURG, S.C e SALES OFFICES IN PRINCIPAL CITIES 


e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


COMPAN Y 


Established 1895 . . Manufacturers of Laminated Plastics since 1911 —NEWABRHK 40 « DELAWARE 
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RUGGED LITTLE RIVET 
HAS TWO BIG JOBS 


UNIT CARRIER ASSEMBLY 
? HEATING ELEMENT 


HEATING ELEMENT 


Ga WELDED HERE 


tr THREE TIMES 
B's eversso — | ACTUAL SIZE 


0 


extort xw P 


y e 


MICA WASHERS 


Small enough to put under your fingernail, 
this rivet is made by Progressive for The 
Cuno Engineering Corporation. Used in an 
automotive cigarette lighter, itf serves as a 
post to which the center of the heating coil 
is spot welded and as a rivet for fastening 
the burner cup to the lighter shell. 


This double function required precise up- 
setting of a metal sufficiently soft to be used 
as a rivet, yet rugged enough to withstand 


the welding operation. FOR TEMPERATURE 


CONTROL 


FOR WARNING / 


SIGNALS 


At Progressive, we welcome special jobs 
like these. It's our business and we're good 
at it. See Progressive—if it's a SPECIAL. 


WRITE FOR OUR CATALOG 
IT MAY SAVE YOU MONEY 


MODEL B-10 


© me PROGRESSIVE 


MANUFACTURING COMPANY 


48 NORWOOD ST. 
SALES OFFICES: SAN FRANCISCO, LOS ANGELES, 
PORTLAND, DETROIT, PHILADELPHIA, CLEVELAND, 


(ORRINGTON, CONN. 





MODEL 8-10 

DIRECT ACTING TYPE 

BREAKS CIRCUIT ON RISE OF 
TEMPERATURE. Particularly 
suitable for sterilizers, steom 
tobles, warming tables, ovens, 
coffee urns, deep-fat fryers. 


Write for Catalog B-10 


In home ond industry 


MODEL 8-20 
REVERSE ACTING TYPE 


MAKES CIRCUIT ON RISE OF 
TEMPERATURE. Particularly 
suitable for warning lights or 
signals on over-temperature for 
application to fire signals, sig- 
nal overheating, motor gener- 
ators, etc. 


9 Robertshaw 


THERMOSTAT DIVISION 


EVERYTHING'S UNDER CONTROL 


«e 


ROBERTSHAW-FULTON CONTROLS COMPANY 


| 
| 

SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO. Í 
diu : l | YOUNGWOOD, PENNSYLVANIA 
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A section of the drafting room . . 


dE Ad e art ir 


. International 


Business Machines Corporation, Endicott, New York 


With Kodagraph Autopositive Paper 
—the re volutionary material that produces positive photo- 
graphic intermediates di- 

rectly; that can be han- 
dled in room light... 
expost d in a direct- 
process blueprint 
machine, or vacuum 
frame processed in 


standard photographic solutions. 


d. Redrafting time saved. IBM reduces costly retracing in 
us wiring arrangements on standard plug board 


teenie s “of the panel drawings are made. 


n simply idds the different wirit 


with dense black photographic 


y diagr ums 


nt paper base) ar 
retracing would 


produ ed 


re quire 


H 

2A o Busprinte can be reproduced directly. These prints 

iret |t xc! t design ntormatior between IB 3 M's plants 
ghkeepsie, N. Y Whenever extra copies 


shop — in either plant there's 1 


problem 
' made from the prints ind from these 
required nun of shop-prints are produced 
tical machin 


Write today for à fre 
copy of “M 


t 


ind Docum 


dern Drawing 
ent Reprodu 


It gives complete 


1 | R) y giving the facts o 


on the revolutionary 
K lagraph 
Materi 


3. Opaques no problem. Through the use of reflex- 
printing techniques Autopositive I iper re produc tions are also 
made of charts graphs, paste-ups of line drawings, and other 


types of opaque originals—including “two-sided” documents 


I 


With Kodagraph Autopositive Film 
which is handled, exposed, and processed like Kodagraph 
(utopositive Paper but whose base is famous Kodak 


safetv film—highlv translucent, touch, matte-surfaced ( to 


take pen or penc il notations 


álo Old drawings are reclaimed. Some old IBM draw 
ings which ire discolored, weak ii I 

repr duced on Kodaegr iph Auto] 

Film. This material does a superb j 
of cleanir g up b ckgrounds i 
tensifying line deta l-and IBM 


w-printing are 


5. Halftones are copied. \ 
IBM uses Aut I 


n 


printed illustrations in i 1 » handbor iis hig 


I Dositin 
| u 
t 


contrast material lines from 


ling in. As a result, th I process prints produced from 
these intermedia 


xUuve liLetertale 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send m« a CO} f your illustrated 


ul k 


m Kodag raph Repr d t Mater 


Posit 


kai 
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POWDERMET PARTS 


...and you'll see 
why it's 


OILPROOF ! 
FATIGUE-PROOF ! 


On the surface, Resistoflex hose looks 
like any other hose. But what a differ- 
ence internally. Only Resistoflex hose 
has the compar tube. 

This flexible, high tensile tube elim- 
inates need for metal reinforcement in 
medium pressure hydraulic applica- 
tions. It also makes the hose impervious 
to oil. Result: No erosion, no gumming, 
no clogging. And no fatigue under con- 
stant flexing conditions. 

Resistoflex has proved skill and long 
years of experience in the fabrication of 


PRECISION PARTS ARE DELIVERED READY i ; x 1. 
braided hose with synthetic tubes. Take 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! advantage of the quality this assures 


Gears, bearings, electronic components and small assembly and provide trouble-free, cleaner hy- 
parts are fabricated to your specifications and tolerances. You draulic systems. Write for specification 
avoid troublesome raw material procurement problems, sheets. 
decrease the burden on over loaded equipment in / i 
your own plant and reduce costs at the same , 
time. Send for this free booklet today and see how / 
“Powdered Metal In Your Production Picture” 4 
will increase your output! 


POWDERED METAL PRODUCTS CORPORATION f, 


9335 West Belmont Avenve, Franklin Park, Illinois 


PMP irons 


CORPORATION 
Belleville 9, New Jersey 
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Today, world-famous ACEC electric motors are not only immediately available 
Integral Horsepower Electric ‘ to American customers from warehouses in the United States, but ACEC 


Motors—conforming strictly to SERVICE is available from Maine to California, from Washington to Florida. 
NEMA SPECIFICATIONS 


% to 200 hp 


232 DISTRIBUTORS AND MOTOR SERVICE SHOPS, throughout the nation, 
|-phase and 3-phase . , ^ 1; 
FULLY GUARANTEED are fulfilling the service requirements of ACEC customers promptly and 
‘ efficiently. Every user of ACEC products has the assurance that he can call 
upon skilled, dependable workmanship to maintain his equipment in perfect 
* Open Drip Proof Motors Å running order. 
* Totally Enclosed ( 


Fan Cooled Motors As a designer and manufacturer of electric motors, ACEC has established a 
* Pump Motors P 


Style "C" Face Mounted 
Style "P" Vertical Solid Shaft 


world-wide reputation for excellence, and it is the set policy of the management 
that in matters of performance, promptitude, and courtesy the ACEC SERVICE 


DIVISION shall continue unsurpassed. 
Vertical Hollow Shaft 


* Adjustable Speed 
Schrage Motors 


MOTORS EXCEEDING 200 HP f i : 
BUILT TO ORDER " in New York. Inquiries and orders receive immediate attention 


Whatever your electric motor requirements, write, wire, or telephone the nearest 
ACEC office or representative — or communicate directly with us 


BELGIAN ELECTRIC SALES CORPORATION 
Main Office: ONE E. 53RD ST., NEW YORK 22, N.Y. * PLAZA 8-3105 


BRANCHES Los Angeles * San Francisco * Chicago * Kansas City * Cleveland 
Dallas * New Orleans * Pittsburgh * Louisville * Washington, D. C. 
AND AGENCIES Youngstown * Savannah * Montreal * Puerto Rico * Mexico City 
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DESCA PTION 


BRONZE 
wr. ¥, «44d. 
8 LB. APPROX 


ER 
a 
2 * 
L1 ad 
$30 DIA REAM 


ALLOW MA 
TERIA 3 
FOR Atami ^ 


A1 
CORNERS 
b XR UNLESS 
Al OTHERWISE 
SPECIFIED 


x Westing 10use! 


Westinghouse Electric Corp. recently required a part for use on 
oil circuit breakers. Their rough blueprint called for a link composed 
of three separate units which had not only to be machined, but 
welded together. 


Atlantic's engineers suggested a design that resulted in a part 
cast in ONE PIECE from Atlantalloy #31 High Tensile Manganese 
Bronze .. . a dependable engineering material that is stronger than 
many steels. This one piece casting eliminated the involved machining, 
welding and finishing steps—and consequently afforded a substantial 
saving over former costs. 


Write for a copy of “Quality Precision 
Castings for Industry” today. This booklet 
shows how the plaster mold process cuts 
production costs and includes specifications 
on Atlantic's alloys. 


estroblisheg 1937 


CASTING and ENGINEERING CORP, 


721 Bloomfield Avenue * Clifton, N. J. * PRescott 9-2450 


SPECIFY MORTON—Over 30 years ex- 
perience in fine tool making. 

Recognized throughout the Industry 
for the development and manufacture of 
the most economical and highest quality 
Fixture Clamps and Standard Details. All 
precision mode of heot treated selected 
steel * © © © © o jn @ wide 
range of sizes and types to fit the most 
rigid and exacting requirements. . . . 
Complete Clamp Assemblies or any of 
their Component Parts. 


747 72 j — 
LAARS _ 


v 


For our 72- 
page illustrated 
Catalog show- 
ing our com- 
plete line and 


es 
including full x 
size templates — a / 
for tracing purposes. n 


MORTON MACHINE WORKS 


2426 WOLCOTT * DETROIT 20, MICH. 
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The Mercury Automatic Clutch meme 
anion E ewer for Electric Motors . 


Life has been a lot easier during the last ten years for 
electric motors lucky enough to be equipped with Mer- 
cury Automatic Clutches. Take starting, for instance. 
During the starting period, when the direct coupling of 
the power to the load is the least effective and the torque 
requirements the greatest, the Mercury Automatic 
Clutch automatically brings the maximum torque of the 
motor to the driven load. Then, when the load is up to 
speed, it transmits power at 100% efficiency. Overloads 
cannot stall the power source or slow it down below its 
efficient speed. Even a smaller motor equipped with a 
Mercury Automatic Clutch can often do a bigger job 
than a motor not so equipped. If you build equipment 
or machines powered by electric motors (or gasoline 
engines) investigate the Mercury Automatic Clutch. Ask 
for Catalog MD-2. 


MERCURY CLUTCH DIVISION 


AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 
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Harried engineering staffs in 
thousands of plants are using 
Universal Drafting Machines 
and Duraline Scales to speed 
ideas through the drawing stage 


and into faster production. 


For fifty years, Universal, the 

pioneer drafting machine, has 

remained the leader in accuracy 

—in ease of operation—in years 

of dependabable service rend- 
ered. It combines into one fine, time-saving instrument 
most of the loose tools of the draftsman’s art. It is 
adaptable in the field to any board. 


And every Universal "Boardmaster" becomes a better 
instrument when equipped with the new Duraline 
Scales. These scales, made of aluminum, ground from 
the solid, are the last word in accuracy because they 
are engine divided at 70? F. They are easy on the eyes 


— no glare— large numerals, and they will not 
Ps American Crucible methods, experience, know-how 


smudge paper — will not file the pencil point. and equipment result ia highest quality . . . bearings 


MONEY-BACK GUARANTEE 
: : : one OF LONGER SERVICE and 
and money saving tools, or write direct for descriptive LOWER MAINTENANCE COST 
bulletins. 


Ask your drawing material dealer about these two time 


J aA UNIVERSAL DRAFTING MACHINE CORPORATION 


/ onamo macine \ 7960 Lorain Avenue . Cleveland 2, Ohio 
WELCCEN BEARINGS 
BUSHINGS 
WEARING PARTS 
Machined or Rough Cast of the Specific Formula 


Best Suited to the Application. 
Write for literature or send blueprint», cenditjons of 


D R A F T i ~ res D T R A i I N E Te Au —— a 
MACHINE SCALES CRUCIBLE PRODUCTS CO. 


1317 Oberlin Ave., Lorain, Ohio, U. S. A. 
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SEND for this booklet 
on Vibration Control 
by Vibra-Mounts. It de- 
scribes the new, simple, 
economical way to ob- 
tain up to 85% re- 
duction in transmitted 
vibration, increasing 
plant efficiency, pro- 
tecting machines, in- 
struments, buildings 
and personnel. Vibra- 
Mounts can be installed 
quickly by superin 
tendents and mainte 
nance men. 


GENERAL OFFICES: 36 GLENVILLE ROAD, GLENVILLE, CONN. ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn 
Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. 1. — SALES OFFICES: New York, Boston, Chicago, Detroit, Cleve 
land, Rochester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, Seattle, San Diego, Montreal 


PLANTS 
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With MIDLAND 
WELDING NUTS 


The photograph above shows a welding machine 
with an automatic hopper feed for welding three nuts 
to a channel member. This set-up provides high speed 
and low cost in assembling nuts in place. 

In turn, the operation of attaching part to the channel 
member is speeded up through the convenience of 
Midland W elding Nuts. 

For speed and economy in assembling you can't beat 
Midland Welding Nuts. Particularly useful in posi- 


tions difficult to reach. Write or phone today for 
complete information. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue * Detroit 11, Mich. 


Export Department: 38 Pearl St., New York, N. Y. 


World's Largesi Manufacturer of a c UN 
AUTOMOBILE and TRUCK FRAMES m » 
Air and Vacuum E di s Air and 
POWER BRAKES Mise = Electro-Pneumatic 
4 . Z3 DOOR CONTROLS 


Ud UM. 
STOCK GEARS 


in a range of 48 to 3 
diametral pitch 


NT ay 
available 


Eliminate “high-cost-specials” 
by ordering your gears from the 
American Stock Gear catalog. 
Famous for high quality manu- 
facture and dependable perform- 
ance. These good gears are 
carried in stock by good dis- 
tributors 

This complete line of stock 
gearsincludes brass, bronze, 
steel, semi-steel, cast iron and 
non-metallic gears of every in- 
dustrial type. 

If you do not know the name 
of the nearest authorized Ameri- 
can Stock Gear Distributor, 
write us. ST ox 
Be sure to have ASG cata- ARS 
log 300 handy for reody 
reference . . . If you doa't 
have a 1951 edition—ask for 
a free copy without delay. 


AMERICAN STOCK GEAR 


division PERFECTION GEAR C0 
(osg Harvey, Illinois 
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Customer Reports: 
Asarco Continuous Cast Bronze Saves 
20% in Metal Cost, Production Time 


A manufacturer of packaging machinery tells of sav- 
ing 20% in production time and 20% in material cost 
when he makes shaft bearings and nuts of Asarco 
Continuous Cast Bronze. 

The patented Asarco casting process guarantees him 
bronze rod that is free from the hard and soft spots so 
often found in sand cast bronzes. Stock is exe eption- 
ally uniform and free from porosity. Since sand is not 
used, and dirt and dross are excluded, there can be no 
surface or internally trapped abrasive to dull tools or 
discourage high cutting speeds. Rejects are virtually 
unknown. 

Dimensions are held to extremely close limits. For 
example, tube concentricities are within 1.5% of wall 
thickness. Dimensional uniformity is assured . . 
machining on automatics is standard practice. 

Continuous Cast Bronzes can be made to order in 
a wide variety of alloys . . . in standard lengths of 12’ 
... lengths 5’ to 12’ on request . . . lengths 12’ to 20’ 
on special arrangement. 

216 sizes of standard Asarcon 773 bronze (SAE 
660) are stocked in 105” lengths for convenience at 
warehouses in all principal cities. Distributors will 
cut this stock long or short to suit your needs. 


3 3-113 Alloy 


: n th $2 | . 
Tensile Stre g 44,000 psi. "Po 
C e 41600 pe of Condinuoid Cast 
eld — = 40,400 ps Bronge. 


Tese are 
pipada 


1- Iloy 
strength 83773 
d r 


yiel 27,000 psi: 


21,900 Ps" 
nuou 


— s Cast I edi Q psi- 

Conti motd 19,50 
fM "Ee 

{ n 
A 


Send for this free catalog on 
{sarco Continuous Cast Bronze 

lt contains physical propertie 

table of weights, photomicr 

graphs, table of stock shape 

and sizes and other data. 


West Coast Sales Agent: 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif. 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana 
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BB,+ EP P/V Famous CASTELL Drawing Pencil 
LT with Imported Lead 
BB, = Double rows of Boll Boring: now available to you 
at practically no 
extra cost 


EP = Effective Packing Element 
PY = Pressure or Vocuum Service 


Standard Swivel Joints aan i uU 
For pressures from 


125 psi. to 15,000 ps 


Low Torque under oll conditions 


"Industry demands 
legible prints—and 


Double 
— the making of legi- 
ble prints begins on 
the drawing board," 
states Mr. E. S. 
Fairley, of the well- 
known B. K. Elliott 
Company,Pittsburgh, 
Cleveland, Detroit. 


High Temperature Swivel X 
Joints. Fo otv EHechve 


Pock -off 


LOCHTITE v.sA. 2H 


We agree with 
him 100%. Im- 
ported CASTELL 


Rotating Joints. Fc Lead always has pro- 


steom, brine, etc. Adopt 
f 


© 
> 
$ 
B 
i 
N 
N 
X 
a 
n 
Ù 
i 
e 
ES 
tea 
n 
5 
« 
qa 
[n 
> 


siphon return line 


duced more sharp 
copies per original 
drawing than any 


other pencil on the 
ury, here at CHIKSAN, we have 


market. New price 
y on developing and designing Swivel 


ranges now bring 
CASTELL with im- 
ported lead within 
reach of craftsmen 
maintenance who heretofore used 


g them to 
lowing through in 
Sanitary Swivel Joints a f 1 h x per mance under ali sorts of conditions 
F j Process " i 3 
r s why there is no substitute for CHIKSAN Ball-Bearing 
. n 


nts* when it comes to efhcient service with max 


AW. FABER E I n 


full advantese of CHIK ordinary drawing 
e. CHIKSAN Engineer | pencils. You, too, 

lesigning flex may now enjoy the 
use of the world's 


th 


r spe 
pe 


WRITE FOR CATALOG NO. 50-C. REPRESENTATIVES IN PRINCIPAL | finest drawing pencil 
oiii iai CITIES-SOLD BY LEADING SUPPLY STORES EVERYWHERE | 

ydroulie Swiv | 

Joints. For pressures *For full 360° rotation in 1, 2 and 3 planes. Unlimited flexib i | at no extra cost. 
to 3,000 ps pipe lines 1s secured merely by arranging swivels in p 


! proper sequence See your Dealer 
Over 500 different Types, Styles and Sizes for pressures to 1 ) p j 
temperatures to 500°F.; pipe sizes from ?$" to 12" and larger today. 


CASTELL 


CASTELL — LOCKTITE 
DRAWING REFILL 
i PENCIL HOLDER 
` 9000 9400 
AND SUBSIDIARY COMPANIES 


Chicago 3, Ill. BREA, CALIFORNIA Newark 2, N. J. 


WELL EQUIPMENT MFG. CORP. HOUSTON 1, TEXAS | ABER CASTECE 


wx * al 
CHIKSAN EXPORT CO. BREA, CALIFORNIA NEWARK 2, N. J LN 


pEN 
BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 
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dles the 


cally, simply ushing a bi ! the con 


For example — by simple push button control, the 
piece is positioned both horizontally and vertically, 
holes are automatically spaced and bored to exact toler- 
ances. A unique index table allows machining of parts 
from four sides without rechucking. A power tool lock 


permits locking or releasing cutting tools in a few seconds 


Howell engineers worked closely with this manufacturer 
to make sure each of the five Howell motors fitted its job 
exactly. The three 2-speed and two single-speed Howell 
motors make a vital contribution to the remarkable 


efficiency of this machine, 


Howell will supply the same high degree of engineering 


skill and experience to your problems. You are assured of 


quality motors designed for your specific requirements 
built to stand up under the heaviest production loads 
May we handle your electric motor needs? 


OWELL 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
MOTORS 

Precision-built industrial motors since 1915 
(R) 
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Here's help 


for Housewives.. 


eu 
- ^N 
AE Me 
x v 


O 


/N 


TRADE MARK 
REG. U.S. PAT. OFF. 


— 


MORE HELP FOR ASSEMBLY PLANNERS 


The New 
P-K Socket Screw Dimension Finder 


A pocket-size plastic slide chart gives you all 
essential dimensions of P-K Socket Cap Screws, 
Set Screws, Flat Head Screws, Stripper Bolts, 
and Pipe Plugs. Includes Set Screw Point 
Dimensions, and Thread Length Formula. 
Available, FREE from your P-K Distributor. 


According to worker supply forecasts, your assembly lines 
will soon be “manned” by more and more housewives. 

Whether housewives or not, any “green hands” on Socket 
Screw assembly jobs will learn faster and work faster with 
P-K* Size-Marked Gear Grip Socket Head Cap Screws. 

The clearly readable Size-Mark prevents confusion and 
errors—saves a lot of lost motion. It’s a help in the tool crib, 
too, where left-over, mixed screws can be easily sorted. And 
the Gear Grip means non-slip starting, speeds the job. 

No wonder these time-saving, top quality Socket Screws 
are wanted, in tremendous quantities, for more of industry’s 
finest products than ever before. P-K production is going 
round-the-clock to meet this mounting demand. For D.O. 
or other assemblies set your standards by P-K quality. 
Parker-Kalon Corporation, 200 Varick Street, New York 14, 
N. Y. Sold through Accredited Distributors. 


PARKER-KALON’ 
col forged 


SOCKET SCREWS 


SIZE-MARKED SOCKET HEAD CAP SCREWS * GROUND THREAD SOCKET SET SCREWS 
FLAT HEAD SOCKET CAP SCREWS © STRIPPER BOLTS * PIPE PLUGS * HEX KEYS 
* TRADE MARKS REG. U.S. PAT. OFF. 
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And Oilgear's Range and Control 
help capture savings hidden in 


J. 1. Case 100,000 Ib. Boiler Unit 


The 100,000 lb. per hour boiler unit in 
the J. I. Case Co. tractor works at Racine, 
Wisconsin, has demonstrated that it is 
one of the highest efficiency units in the 
United States. To obtain such high effi- 
ciency, careful tests of variable speed 
drives for fuel feed and grate travel were 
made during two years. Finally, Case 
engineers selected Oilgear Fluid Power 
Drives, for, as Mr. Cole H. Morrow, Chief 
Plant Engineer says, the Oilgear units 
proved far superior to electric drives and 
mechanical tra under actual 
operating condi 


missions 


"In order to obtain 


SMOOTH, POSITIVE “In ord 
ign emc 
SPEED VARIATION 5... 


Morrow, “a very precise variable speed 
fuel feed drive is required to meet widely 
varying demand. The Oilgear Drive gives 
smooth, positive variable speed operation 
from zero to 100 % of capacity with a straight 
line fuel feed characteristic. This allows us 
to calibrate the control system for opera- 
tion within amazingly close limits of fuel- 
air ratio variation. 


EASE OF “Also, on this type of stoker the 

grate speed must be infinitely 
CONTROL variable from minimum to 
maximum yet maintained in direct propor- 
tion to the rate of fuel feed. Every change 
in fuel feed requires an immediate and 


directly proportionate change in grate 
speed. (Such synchronization) is easily ob- 
tained with the Oilgear drive units because 
of their ease of control, and the simplicity 
and low force requirements of the control 
mechanism." 


Also, fuel feed and grate 
drives must have a range of 
SPEED RANGE speed at least equal to the 
demand range. Most drives have a range 
not exceeding 4 to one. Yet at Racine, dur- 
ing the summer, demand drops far below 
the 25,000 Ib. threshold imposed by such a 
ratio. The Oilgear Drives however have no 
"ratio" limits, would function down to zero 
load if necessary. In fact, they give precise 
load control down to a load of 15,000 pounds 
per hour normally obtained each day dur- 
ing the summer, and down to as low as 5,000 
pph over the weekends still under full auto- 
matic control. 


UNLIMITED 


OUTSTANDING — "One of the outstanding 
features we discovered . . . 
RELIABILITY was the reliability of the 
Oilgear units. The experimental installa- 
tion operated almost continuously for a year 
and a half without any difficulty. This rec- 
ord was far better than we were able to 
obtain with any other type of drive or 
transmission,” 


These four features, variability, ease of 
synchronization and control, actual range 


54 "iN THE 


UNITED 
STATES 


View in J. I. Case Co. tractor works at Racine, 
Wis. Boiler front and Detroit Roto-Grate 
Stoker on 100,000 Ib. per hr. boiler unit, 


Two Oilgear Variable Delivery Pumps with simple 
diaphragm actuated hydraulic servomotor lever 
controls supply fluid power for the fuel feed and 
grate drives. An Oilgear drive was experimentally 
installed on the fuel feed on the first stoker in 1948. 
On the basis of its performance, Oilgeor drives 
were used for both fuel feed and traveling grate on 
a second stoker unit installed in 1949, Also, Oil- 
gear will replace the mechanical grate drive on 
the first stoker installed in 1943. Like a shadow, 
flexible, controllable Oilgear Fluid Power causes 
fuel feed rate and grate speed to occompany steom 
demand up and down. Recording charts show 
steam demand varies “all over the place,” but 
steam pressure and fuel air ratio stay steady. 


from zero fpm, rpm or torque up to maximum, 
and reliability proven over and over again, are 
indications of the many advantages Oilgear 
drives and transmissions offer in machine 
design and use. Investigate Oilgear equip- 
ment as a better solution for your problems. 
THE OILGEAR COMPANY, 1571 West 
Pierce Street, Milwaukee 4, Wisconsin. 


Oilgear 


PIONEERS IN FLUID POWER 
PUMPS, TRANSMISSIONS, CYLINDERS AND VALVES 





Behind your television screen... 


Rubber Television 
Anode Shield Manu- 
factured by Conti- 
nental for the 

Ucinite Company 


D 


+ _-.-—____- — -—_—__— 


Continental Rubber 
gets into the act 


In the unseen act behind your television screen, 

a small cup-shaped rubber shield plays an important role. 

This shield fits over the anode on the side of the tube. Its function 
is to“seal in” high .voltage current and thus prevent 

surface discharges that cause picture distortion. 


Ordinary rubber compounds, of course, can't fill the bill. 

This rubber part must have exceptional dielectric properties 

and unusual stability under sustained heat. It must resist the 
deteriorating effects of ozone created by electrical discharges. 

In addition, the rubber shield must be precision molded to insure 
proper seating against the side of the television tube. 
Continental engineers, working closely with Ucinite Company 
engineers, have met these exacting requirements. This technical 
cooperation typifies the service in rubber offered by Continental. 


When you need better engineered rubber parts, why not enlist the 
service of specialists in molded and extruded rubber? 


LET US SEND YOU THIS CATALOG 


This new engineering catalog lists hundreds of 
standard grommets, bushings, rings and extruded 
shapes. It will be a valuable addition to your 
working file. Send for your copy today or 


See our Catalog in Sweet's File for Product Designers 


MANUFACTURERS SINCE 1903 


CONTINENTAL 


RUBBER WORKS 


1982 LIBERTY BOULEVARD * ERIE 6, PENNSYLVANIA 


BRANCHES 
Boltimore, Md Cleveland, Ohio Kansas City, Mo Pittsburgh 
Boston, Moss Dayton, Ohio los A^geles, Calif Roches! 
Buffalo, N. Y Detroit, Mich Memphis, Tenn St. Louis, Mo 
Chicago, Ill Hortford, Conn New York, N. Y San Francisco, Co 


Cincinnati, Ohio Indianapolis, Ind Philodelphia. Pa Syracuse, N Y 
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| POSITION SERVO ACTUATORS 


ZERO BACKLASH 
for LIFE... 


independent of 
extreme precision 


Zero bocklash is achieved in Duncon 
& Bayley Position Servo Actuators by 
virtue of design rather than high cost 
fabrication. No springs, no close tol 
erances on gear centers, no split gears 
are employed. Reduced shock loading 
eliminates excessive tooth weor. In 
oddition, Duncan & Bayley Position 
Servo Actuators incorporate these PLUS 
advantages 


@ Function independent of ambient 
temperature beyond most airborne 
requirements 

@ Eliminates motor armature inertia 
effective torque to inertia ratio 
improvement 20:1. Torque is inde 
pendent of speed 

@ Torque repeatable for equal con 
ditions within +1% independent 
of speed 

@ improved amplification factor, out 
put 80 watts for 40 MA (3 watt) 
ontrol 

@ Continuo heat d pation 40% 
of maximum rating 

eut. consisten! with typical indus 
trial machinery 


1 antennoe 


transmissions 


TERTIO 
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EVERY EALMASTER 


Pillow block 


Toke-up unit 
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BEARING 


1. PERMANENTLY SEALED 


Felt-lined steel flinger, rotat- 


ing in labyrinth, excludes 


dirt and retains proper 


amount of lubricant 


2. SELF-ALIGNING 


Bearing unit, with seals inde 


pendent of housing, can aliga 
itself in any direction without 


seal distortion 


3. PRE-LUBRICATED 


Before shipment from th 


SealMaster factory, the ! 


year 
is tilled with 


amount of lubric 


ing chamber 


proper ant 
4. NO HOUSING WEAR 
Patented locking f 

ple prevent 

race in housing 

nates housing 

shaft alignm 


it for re 


5. FLOATING 


RETAINER 
Ball r er is d 


float on gr« j er surfac 


s gned to 


of outer race. Traps lubricant, 


prevents churning 


6. HOUSING DESIGN 


SealMaster 


lined appearance 


Bearing maintenance at low cost 
is a feature worth designing into 
your machines. In SEALMASTERS the 
lubricant is sealed-in at the factory. Thus, 
SEALMASTER Ball Bearing Units 
assure smooth operation, and long life— 


with reduced power consumption. 


Ask for Catalog 845— for complete data 
on SEALMASTER Bearings. 


( A | A T D ADIRA 
SEALMASTER BEARING 
9 RIDGEWAY AVENUE, AURORA, ILLINOIS 


A DIVISION OF STEPHENS-ADAMSON MFG. CO. 





*,..as inevitable 


as death and taxes " 


sooner or later 
you will switch to 
MOLYBDENUM 


High Speed Steels 


It is inevitable, and fortu- 
nately, it is easy, so why not 


| E—)j 2 This has been 
Had to Conserve Steel change now dc 
going on, on a merit basis, 
ice deflector assembly made by Company A for ice cube machines for vears 
consisted of sheet steel, woven wire cloth and steel frame. Material Y f 
shortages loomed. Told it to Titchener. Titchener designed this welded ")oi , 
wire rock using one size of wire. New assembly proved to be sturdier Our booklet (below) gives you 
— rustless — lower in cost. Additional dividends: simple tooling — fest all the practical facts you need 
large-scale production " 7 n 
Note: Wire is more readily avoilable during shortages. Can your to make the switch. You ca 


product be made of wire? Ask Titchener. save money; you will help 
LIA SII ee oe ee ee ee ee oe ee oe ee oe oe oe oe oe oe oe TT T T the national effort by con- 


? i ing t sten fi ses in 
> Wanted Substitute for Casting n E 


which it is really needed. 
A YN Company 8, a stove manufacturer, was dissatisfied Above all, you will geta tool 
ines Z with breakoge of its cast iron burner grates. Told hich i tery bit as good as 
it to Titchener. This Titchener welded-wire assembly which Is every E 
\ was substituted. Result: No breokoge — costs less. a tungsten type—many peo- 
Note: Wire is rigid, yet resilient. Light, yet tough. : ' 
N Stronger than castings or forgings. Wondering if wire ple think better! 
can help you? Ask Titchener, 


db dli ed eum tia cu ao epus te ected gs ee All the facts you need 
Design Was Difficult to Produce £ in this FREE BOOKLET 


Company C designed this complicated two-piece floor 
mop wire clamp. Ran into production difficulties. Told 
it to Titchener. Our skilled tool makers developed an 
ingenious method of coiling wire around itself. This 
made it possible to produce thousonds of precision- 
mode clomps ot high speed on Titchener's forming 
machines. 

Note: Titchener has worked hand in glove with all 
types of industry — large and smoll — in peace and 
war — for 65 years. How can Titchener serve you? 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 


e prompt peer? 


obtem in 0 | Please send your FREE BOOKLET 
“ MOLYBDENUM HIGH SPEED STEELS ” 


E. H. TITCHENER & CO. 


103 CLINTON ST. BINGHAMTON, N.Y. Ain 


PE-12 
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TA i aen | is 


NEW! the low-cost" COPYFLEX "20" 


Compare these advantages: 
@*LOWEST PRICED machine of its class available. 


@ NO FUMES. Bruning Copyfiex machines use no 
vapor developer, therefore cannot possibly emit 
unpleasant fumes. 


NO INSTALLATION. No exhausts needed. Just 
connect to a 115 volt AC electric power circuit. 
NO TRAINED OPERATOR NEEDED. Your secre- 
tary, the office boy, or anyone else can operate 
a Copyflex without special training. 


BRUNING 


Specialists in copying since 1897 
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With this new, low-cost whiteprinter, the Copyflex “20”, you no 
longer need wait for prints. You get them when you want them, 
as you want them—for only 2¢ (average) per. sq. ft.! And that 
includes all costs . . . material, labor, depreciation, etc. 

The Model 20 is a completely new, medium volume machine 
that sells for the lowest price of any machine in its class. It has a 
full 46” printing width, takes cut or roll stock, and delivers com- 
pletely developed, ready-to-use prints. It requires no instaliation, 
no special training to operate. 

Besides making prints of your engineering drawings, it quickly 
copies production orders, specifications, accounting reports, and 
other vitally needed paperwork. See how the Model 20, or oné 
of our other models, can help you. Clip the coupon now and 
you'll be on the road to faster copying — at substantial savings. 


7; ~~ — CHARLES BRUNING COMPANY, INC. 
Dept. V-121 100 Reade St. New York 13, N. Y. 


O Send me full details on the Model 20 Copyflex. 


O | would like to see a Copyflex machine demonstrated. 


Title . 








Ed stesso tes cline 








RUST 
RESISTANT 


ATTRACTIVE 
IN 


LONG 
WEARING 


PROTECTION 
FOR IRON AND 
STEEL 


— PAR CUMPOUND 


Parco Compound, con- 
stantly improved over the 
past third of a century, 
now offers greatest effici- 


: ency and economy in the 
protection of iron and steel against rust and corrosion. 
In addition to rust resistance, Parco Compound adds 
greatly to the attractive appearance of the treated 
parts. When it is combined with stains or oils, a very 
dark satin finish is produced. Treated metal may 


PARKER 


be waxed, or may be painted with excellent results, 


While efficiency and flexibility has increased, cost is 
still extremely low. Treatment with Parco Compound 
is quick, simple, uniform, completely dependable. 
The only limitation on size of parts treated is the size 
of the processing tanks, 


Parco Compound meets government specifications for 
military use, and is replacing cadmium and zinc in 
many civilian applications, 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off, 


PARKER RUST PROOF COMPANY 


E. Milwaukee Ave. 
Detroit 11, Michigan 


DÖNGERITE— corrosion resistant paint base « BONDERITE and BONDERLUBE — aids in cold forming of metals « PARCO COMPOUND— rust resistant » PARCO LUBRITE—wear resistant for friction surfaceg 
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ensational New CLAR 


s | K 
"NC MOTOR STARTA?” 2, 


available in a wide 
variety of types and enclosures 


The superior performance, lower 
maintenance and longer life of the 
new CLARK Type "CY" can now 
be applied to almost any machine 
or operatiomwequizing AC motor 
starting. A few of the many adp” 
tations are shown here. 


The new CLARK Type "CY" provides the extra protection and 

depehdablé operatión of "Mill-Type"heavy-duty construction 

and @esign3The combimed use of strong ntülti-turn magnetic blow- 

outs and twin-break cofifacts results in new Standards of starter Bulletin 6013CY2Nemsevers 
dependabilify and long. Mouble-free service. Gonstant forced ing across-the line starter 
rotdition of the arc preventSiurning or pitting of co s—a big 

fagtor in redu¢ing starter md@intenance. The ingenious gs oí 

the arc chamBer prevents forrigtion of carbon and accumultijon 

of ionized gas@s between wirin§ terminals — minimizing phasB, 

tæœphase failures. 


For every A.C. motor-starting appliéation, the new CLARK Type 
"CY" means increased production andjJess maintenance. 


Bullefig 6050 CY2 Two 
Bulletin 6020 CY2 speed'ingle winding 
Staffer with air Conseq t-pole starter 
cire brecker. in in Sate e Cabinet 
Sate-Edge Cabinet 


Bulletin 6030 CY2 Two 
phase, 4-wire, 4-pole 
reversing starter 

in Sate-Edge Cabinet 


fulletin 5018 CY2 Com 
bination Starter wit 
fusible safety switch 
in Sate-Edge } 


Let a CLARK application 
engineer demonstrate 
the many advantages of 
the new Type "CY" line 
of AC Magnetic Starters. 


tut CLARK CONTROLLER co. 


G me 
/NEERED ELECTRICAL CONTROL * 1142 EAST 152N? STREET, CLEVELAND 10, OHIO 
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HEAT needn'* cool off 


ideas for better products 


HEAV Y-D1 
Pt 


IRONS 


s. Inc 


k your molder about DUREZ phenolics 


r phenol- 
usui as Well as Common 
nents, Durez has carried heat 
we bevond the mits of re- 
>» 
irs. Recurrent temperatures in 
the area of 500° F. are being met by 
mineral--hlled Durez compounds with 


no loss of dimensional stability, strength, 


luster and other desired properties. 

The Durez in the vaporizer illus- 
trated is impervious to mild solvents, 
hot or cold The 15 x 12"x E pop- 
corn warmer base is warp-free. The 
iron handle never burns the ironer’s 
hand. The soldering tool is safe and 
comfortable to use 

Whatever the product, your custom 
molder can help you see how heat re- 
sistance and other unusual properties 
of Durez can be used to advantage 
in time and money 

Our field engineers are always ready 
with technical assistance. 


THAT FIT THE JOB 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


Our monthly ** Durex Plastics News” will 
keep you informed on industry's uses of 
Durex. Write, on office letterhead, to 
Durex Plastics @ Chemicals, Inc., 2012 
Walch Road, North Tonawanda, N. Y. 
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PERFECT PINS + PERFECT HOLES 
—PERFECT FITS 


—_ <a 
SUNNEN EXTERNAL 
HONES For Outside Surfaces 


and SUNNEN HONING MACHINES 
for the Holes — 


It's the New Way to Get Exact 
Fits Without Lapping 
Now, with Sunnen External Hones you can match the precise 


accuracy and exceptionally smooth surface finish produced 


by Sunnen Internal Honing. These new hones for outside 


surfaces are ideal for finishing parts such as valve pistons, el 


pins, arbors, plungers, ejector pins, spindles and shafts. 


Diameter range is from .120" to 2.750". 


Sunnen External Hones are the only external hones with 
extension holders designed for removing heat treat warpage, 
Defects such as waviness, warpage, out-of-round, and 
centerless grind patterns are corrected quickly and with 
Four external hone 
sets handle complete 


ronge from 
120” to 2.750" 


minimum stock removal. Accuracy is guaranteed to within 


.0001”—can be held to a few millionths on some jobs. 


TYPICAL — To find out more about the benefits of 


using Sunnen External Hones in your 
plant, send the coupon for FREE 3 
illustrated booklet. — 
RO JM JN NEM ES 32 2 m 
To: SUNNEN PRODUCTS CO. T 
7977 Manchester Ave., St. Louis 17, Mo. H 
Pleose send bulletin on f ] Have representative coll 


external honing 


Needle Valve Metering Rod Valve Spool Nome 


Company 


SUNNEN PRODUCTS COMPANY 
7977 Manchester Avenue . St. Louvis 17, Missouri 
Canadian Factory: Chatham, Ontario 


Address 





ONE sure, low-cost answer 


transmission 


SMALL BUT POWER- 
FUL Whiting Electri 
Hoist uses Morse Roller 
Chain over extra-large 
Morse Sprocket for maxi 


power is an in-built : 


e hydraulic jack raises 


ti inimum 


I 

> wear. Chain won't stretch, 
s t t 

car weight ) | 


è ind, twist assures 
mous tracti 


t Morse Re 
»ve the hez 


est set 
» r 
heas 


avily 


ieee eee 


TO SAVE SPACE, : 

ind -— sive really 1 rv 

Morse Roller Chain, Coupling and sti 

shalt asseml e specified by Whitir 
QUADRUPLE., double-, and single-strand Morse Rolle Morse Roller Chains in applications suc! 


as this are st service after 20 years 


ib 
in 
Chain assure positive, no-sl 
power Dey il orse Ro hains operate equally we 
on long or short center absorb great shock and strain 
Chair 


pr il ite 


100 Morse 
Branch Offices 
and Distributors 
to supply your 
power transmis- 
sion demands. 


X 


From coast to coast there i s, representatives 
and distributors of Mors ower Transmission products to give 
vou quic k information and service when you want it—where you 
want it. Ask the Morse Man first in any case! Check your classified 
phone directory under “Power Transmission” or “Chains” for 
the nearest Morse Man 





WO tough power 
blems .... MORSE! 


When ordinary power transmissions couldn’t fill the high-power require- 
ments of the Whiting Trackmobile, Whiting turned to Morse. 


They got the answer, quick! Morse Roller Chains and Sprockets, a 
Morflex Coupling and Roller Chain Couplings now transmit more 
than enough power for the Trackmobile to spot, switch and haul fully 


loaded railway cars with ease . . . at less operational cost. too! 


Morse answered another Whiting demand, too, bv furnishing roller 
chain and sprocket stub-shaft assembly, small and sufficiently light in 
weight to fit the compact, exacting design of the Whiting Electric Hoist 


. vet sturdy enough to lift heavy shop materials. 
Two more tough power transmission problems whipped by Morse! 


If you have a tough problem in power transmission, get in touch with 
Morse. Morse has a complete line of superior roller and silent chain 
drives, couplings and clutches, including the sensational new HY-VO 
Drive. And Morse engineers are unusually expert at helping you utilize 


them for more efficient, trouble-free power transmission at a savings. 


Morse means 
Power 


BASIC FORMULA 


Transmission 


SE SS SS RO A ES aay 


Revolutionary Morse HY-VO Drive transmits more horse- M OR SE 


a power at higher speeds than any other type of drive MECHANICAL 


A single HY-VO Drive will transmit up to 5000 H.P., with 

up to one-third longer service life. New design principles POWER TRANSMISSION Een 

practically eliminate pounding, bouncing, jerking, vibration. PRODUCTS 

HY-VO opens way to transmit more horsepower from smaller, 

less costly high-speed engines. We welcome your request for 

more information (at present time, though, orders must 

carry priority rating). MORSE CHAIN COMPANY, Dept. 254 
7601 Central Ave., Detroit 10, Michigan 





STANDARD DUPLICATING CO. SWITCHES | 


TO 


Duplicating Machine Housing, molded by Gregstrom Corp., Combridge, Moss., 
for Standgrd Duplicating Machine Co., Boston, Moss 


Write for mformation on Boltaron, the new. high-impa: b 
low-pressure forming material. It's eye-appealing but 
rugged. It shapes easily and inexpensively in aluminum, 
sheet metal, composition and even wood molds . . . ideal 


for both short and long manufacturing runs. 


Boltaron, a synthetic material, is available in sheet form 
to fabricators and manufacturers. You'll make Boltaron a 


permanent substitute for many scarce metals. 


Check over these Boltaron features: resists impact, 
abrasion, alkalis, acids, staining: is water-proof, mildew- 
proof, vermin-proof, grease-proof. It can be punched, 
drilled, tapped, bolted, riveted, sawed, sheared, cemented, 
sewed, sanded, printed, hot-stamped, cleaned, waxed: 


available in a range of decorative colors, finishes, grains. 


SOME OF THE HUNDREDS OF USES OF BOLTARON 


Chemical Tanks Trays (photographic) 
Machine Housings and Auto Door Panels 

Guards Typewriter Cases 
Tote Boxes (especially for Fender Guards 

food and chemical Luggage Cases 

industry) TV Masks 
Toys Refrigerator and Deep Freeze 
Trays (commercial compart- Door Liners 

ment style) Dash Panels 


For booklet with specifications, fabricating techniques and suggested 
uses, write Dept. EB.12 


BOLTA PRODUCTS SALES, INC. 


Lawrence, Massachusetts 


For heip in designing and making special injection or compression molded 
Items, write our Custom Molding Division. 


316 


. — PLAN WITH 
i. DIEFENDORF... 


On your most dif- 
ficult gearing prob- 
lems let Diefen- 
dorf work out your 
production plans. 
Competent — engi- 
neers to analvze 
every gear require- 
ment. Gears of all 
types. materials 
and sizes. Made to 
specification only. 


DIEFENDORF 
GEAR 
CORP. 


" Syracuse, N. Y. 


in am 


DIEFEN DORF 


G E ARS 





FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DES!GNED FOR 
NE-5] NEON LAMP 
Fer .10 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—"“built-in,” 
RUGGED 
DEPENDABLE 
LOW IN COST 


PATENTED: No. 2,421,321, Cat. No. 521308-997 


© 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—ony quantity. 
ASK FOR QUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7.1300 
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power modern 


...for increased 


industrial efficiency requ | LE 


i il producer* states, 
A leading vegetable oil pr said 
« ing Slo-Speed motors, moun 
The use of Surting iu blending tanks in place corre ct 
of worm gear reducers resulted in: | production 


e 1494 saving on installation costs | S D ee d 


, 
9 uction in power costs. | 
A: " " - (Name upon request) | 


ETE 


GIVES YOU THE ONE BEST SLOW SPEED AND 


gives uninterrupted service— provides versatile 
mounting and flexibility in arrangement of ma- 
chinery —saves valuable space— provides greater 
safety —costs less to install and use. An indis- 
pensable source of slow speed power for: 


Agitators Dryers Presses 
Blenders Feeders Pumps 


Blowers Kilns Screens 

Ask for your copv of 
pictorial bulletin No. E-69, 
Cookers Mixers Etc., etc., etc showing Sterling Electri 


Power Drives Turning The 
Wheels of Industry. 


(XOErrnunc us: 


Plants: New York 51, N. Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile. 


Conveyors Mills Tumblers 


Offices and distributors in all principal cities. 
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$ Give YOUR products 
= the benefit of 


UNION 


Precious Metal and Precious Metal-Clad 
Tubing — Flat Stock — Contacts — Wires 


Custom made to 
your 
specifications and 
your 


tolerances 


Our Industrial Division is daily solving many of 
the engineers problems for contacts, contact ma- 
terials, collector rings, and small fabricated parts 

. in precious metals . . . precious metal-clad and 
in composite base metals. Our intimately bonded 
alloys provide the advantages of precious metals, 
plus the strength and mechanical properties of 


the base metals. 


@ A letter, stating your problems 
will bring a prompt reply. 


PRECIOUS METAL * PRECIOUS METAL-CLAD 
; WIRE * TUBING * FLAT STOCK 
CONTACTS AND WAVE GUIDES 


UNION PLATE AND Wire Co. 


SOLID STEEL COLLARS 


with 
UNBRAKO 
Self-Locking 


HOLLOW SET SCREWS 


Used 
Profitably... 


by manufacturers of such 
widely diversified prod- 
ucts as lawn mowers, 
food machinery, textile 
machinery, juke boxes, 
snow plows, conveyors, 
air compressors, agricul- 
tural machinery, electric 
fans, bottling machines, 
and dozens of others. 


Precision machined 
from solid bar stock in 42 
stock sizes for shafts from 
3/16” to 3” diameters 


inclusive. 


Write for prices and name 


of your nearest distributor. 


-SPS- 


STANDARD PRESSED STEEL CO. 


M —— ÓáÓ € —Y 
JENKINTOWN 28, PENNSYLVANIA 


Union Street, Attleboro, Mass. 


New York Office, 30 Church St., New York 7, N. Y. 
e Chicago Office, Room 1201, 55 E. Washington St., Zone 2 
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What's unusual about 


U.S. Rubber’s new 


plastic coating ? 


£ 


For one thing, this new coating, called 
U.S. Rovaleuard Protective Coating, has 


very high film ibility and adhesion. It 


ive chemical 


Chemical Processing Equipment 

Tanks * Pipes 

Tank Cars * Fittings 
weathering and rust: 

Structural Steel Parts 

Machinery 


U.S. ROYALGUARD plas 

oating bemg applied to 
varn-carrying wheels used by 
textile industry. It is air-dry 
|g...no baking or other spe 
cial treatment is required to 
produce a tough, flexible, 


highly corrosion-resistant film 


" " ° $ 4 oated i 
Royalguard IS a One-coOat system...no pri- SAMPLE PLATE coated with 
7 c : J Royalguard is bent in vice to 
mer is required It will find its broadest use 
: ibility an el dhesio 
in chemical processing, rayon and cello- " I high adhesion. It 
c J can be used on steel, alumi 
phane production, photo finishing, pulp and "um, concrete, hardwood or 
+ I mposition board 
paper manufacturing, sewage disposal, filter- cm 
ing. electroplating and in mining. Write to 
address below. 


demonstrate its high film flex 


PRODUCT OF 


UNITED STATES RUBBER COM PA N Y 


MECHANICAL GOODS DIVISION, ROCKEFELLER CENTER, NEW YORK 20, N. Y 


Propucr ENGINEERING — DECEMBER, 1951 





Weldments by Littleford 38 For products 


EXPERIENCE waiting to be 
I$ YOUR ASSURANCE | 


OF QUALITY WORK made 
AT A LOW COST 





Design Engineers have found Littleford’s ex- 
perience in shearing, flame cutting, punching 
bending, rolling and welding plate and sheet 
metals a great boon in developing new pred- 
ucts. Fabricated Weldments by Littleford have 
found a place in almost every industry. Engi- 
neers know too that Littleford fabricates with 
unerring precision and assumes a definite re- 
sponsibility for the quality of the finished prod- 
uct. If you have a Weidment problem and want 


this Littleford experience and “know how” to 
work for you, send blueprints for an estimate 
of cost or write for the Bulletin on Littleford 
Weldments. | 


Z 


FABRICATORS OF PLATE AND SHEET METALS 


LITTLEFORD BROS., INC | P L A $ T l $ 0 L $ 


506 E. Pearl Street, Cincinnoti 2, Ohio d i 
for moulding or coating 


FILLING AN EXPERIMENTAL ORDER. Measuring 24 inches, ORGANO SOLS 
large TV cone, spun of special formula stainless steel, illustrates 
type of experimental work suitable for mass production by 


automatic spinning. An example of the all-gage — all-metal for fabric or paper 
any quantity — spinning capacity available at Teiner. Write 


for newest color brochure 51P. coating... for dipping 


Government specifications for low 
temperature flexibility and fungus 
resistance are hard to meet, but 
Stanley-formulated plastisols and 
organosols can do the job 





Competitive selling to consum- 
ers is tough, too, but Stanley 
vinyls have been making produc ts 
look better, last longer, and move 
faster from dealers shelves for 
years 

Perhaps your product can profit 
from our long experience in the 
vinyl field: write today, The 
Stanley Chemical Co., 81 Berlin 
St., East Berlin, Conn. 


STANLEY 
CHEMICAL 


LACQUERS JAPANS SYNTHETICS ENAMELS 
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SEMS-/y-SHAKEPROOF 


FEATURING SHAKEPROOF LOCK WASHERS WITH TAPERED-TWISTED TEETH! 
i 
TA 


NEW NI 
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i 
: 
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Ww E 





mo TP S 


THE RIGHT PLACE 
for atighter fastener 


In communications apparatus and other equipment 
subject to vibration .. . use Bristol's Multiple-Spline 
Socket Screws 

They hold tighter 
tighter 

Even in the smallest sizes, they can be turned up far 
tighter without danger of bursting or rounding out 
socket walls. The exclusive multiple-spline socket turns 
internal wrenching force into rotary motion, not ex- 
panding pressure 

Other advantages: ideal for compact assemblies and 
hard-to-get-at fastening points. For disassembly, a re- 
verse flick of wrench loosens the set. 


. because they can be tightened 


Only BRISTOL gives you the right 
socket screw for every application 


BRISTOL'S 


Multiple -Spline and Hex Socket Screws... Cap and Set 


SEND COUPON 
FOR FREE SAMPLES 
also helpful bul 
letins on designing 
compact, tight as 

semblies 


Mill Supply Division 
121 Bristol Road, Waterbury 20, Conn 


Please send me free sample of Bristol's Multiple Spline 
Screw and bulletins showing applications to 
NAME 
COMPANY 
ADDRESS 
CITY 
Screw Sizes 
Our problem is mainly VIBRATION O 
COMPACT DESIGN FREQUENT TAKE-APART O 


Collector 
NIE 


LEE 


ILTTE, 
ALLER 


HII 


Waco Collector Rings are made in all 
sizes to carry currents oí 5 to 200 amperes. Two 
to twelve rings can be furnished on one stub 
complete with brush holders, brushes, studs for 
supporting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and in- 
sulation bushing on the opposite end. The brush 
holders carrying the current are made of brass. 
The collector rings are made of hard bronze 


material, Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited number 
of standard types are available. Send us your 
blueprints and we will design for you the col- 


lector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 


1624-20 VINE ST. CINCINNATI 10, OHIO 
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...rated at 


2500 POUNDS 


force 


PETI 
shake: table! 


NT at 100 Ib 


oad ' 


Electri ally inter 
locked control! 


No foundation 
needed! 


Here’s heavy duty capacity for your vibration testing 
to military specification MIL-E-5272 and 41065-B 


Vibration testing reveals in advance how your prod- 
ucts will behave in service. It's a “must” for military 
equipment. This new MB model C-25 shaker, one of 
the largest developed, provides large “brute force” 
for meeting military vibration testing specifications. control panel. 
Rated at 2500 pounds continuous vector force, it has Available with 
capacity to produce 15g with 100 lb table load or Eo builtin meter 
20g with 58 Ib table load. | to read direct- 
An electromagnetic exciter, MB model C-25 fea- N 
tures accurate, continuous, easy control of force and raiba " 
frequency. Electrically interlocking controls assure — j 
proper operation. . 
Whether your own vibration testing requirements 
are of large order or small, you can get the answer 
to your problem at MB. Models start at 10 pounds 
force output. Resonant beams for special problems i 
also available. THE M B MANUFACTURING COMPANY, Inc. 
Make MB your headquarters for help and advice 
on vibration problems. You'll save yourself time and 
work. Write for new Bulletin No. ve-6 on vibration 1060 STATE STREET, NEW HAVEN 11, CONN. 
exciters. 


MB’s C-25 
shaker with 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION ...TO MEASURE IT...TO REPRODUCE IT 
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 BRiGGS & STR 


GASOLINE 
ENGINES 


3 


[UE d oiii 


FACTORY 
SUPERVISED 
SERVICE 


Preferred power for sand and material spreaders and a wide range of other equip 
ment for road maintenance and construction the world’s most widely used 
single-cylinder gasoline engine on machines, tools, appliances used by in- 
dustry. railroads, oil-fields, and on equipment for farm and home 


Briccs & STRATTON is the world’s largest 
builder — more than 30 years of continuous 
production — of single-cylinder, 4-cycle, air-cooled 
gasoline engines. Briggs & Stratton Corporation, 
Milwaukee 1, Wisconsin, U.S.A. 


In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 


Eta - — - 


[n the 
Railroad Industry 


...ideas are engineered and pre- 
served on Clearprint PAPERCLOTH. 
Scores of other industries as wel, 
specify Papercloth Technical Paper. 
Here's why: 


l. CLOTH DURABILITY — Protects 
vour drawings from the ravages 


of time and repeated handling. 


. NOGHOSTS [ts perfect working 
surface invites pencil and ink, 
withstands repeated. erasures 


and folding without ghosting. 


3. PERFECT PRINTS— Tough yet 
transparent, it never discolors 
assures sharp. uniform prints 


of the finest lines. 


Specify time-tested PAPERCLOTH and 
your valuable drawings become per- 


manent. In sheets and rolls. 


CLEARPEINT 
[nca 


PAPERCLOTH 


DEMAND 1T — THERE IS NO SUBSTITUTE 


SPECIFY: No. 1025 PAPERCLOTH 
the paper with cloth durability 

AND: No. 1000H CLEARPRINT 
the universally accepted technical paper 
Clearprint is also available in other weights 


Ask for samples from your deoler, or write: 


CLEARPRINT PAPER CO. 


1482 Sixty-seventh Street * Emeryville, Calif. 
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ioftweloht Achatort. 


or a Watchmaker's Skill! 


Whether you want to raise the heaviest landing 


^ar or exercise the most precise positioning contro $ 
p — "—— "pp enm ol, Aero-Seal Vibratione Flexible conduit and ig- 


Breeze actuators can meet your exact requirements. Proof Hose Clamps nition assemblies. 


A pioneer in actuator design, Breeze has the engi- 
neering experience, the production capacity and skill 
to solve problems quickly, to meet your delivery 
schedules. So whatever you want to push, pull, raise, — 

lower, hold, release, twist or otherwise control, it Multiple contact connec Job engineered, welded 


: tors t t ernment diaph bellows. 
pays to talk actuators with Breeze. —— — 


a 
it outlining your control problem; or submit 
7? your sketches. Our engineers will gladly assist you. 


BREEZE 


Electrical and Hydraulic 


ACTUATORS & CONTROLS 


BREEZE CORPORATIONS, INC. 


4) South Sixth Street Nework, New Jersey Breeze rotary actuator releases twenty 500 Ib. 
paratainers from Fairchild Packet in 10 seconds. 


ám enr retmeeia amem on 


Propuct ENGINEERING — Decemser, 1951 325 





"I GOT THEM BOTH 
THE SAME DAY!" 


Bm SPEED REDUCERS 


SPEND EXTRA "BIRTHDAYS" 
ON THE JOB 


Yes. babies grow up into men in the service life- 
time of a Bond Speed Reducer. Proof of this can 
be found in factories across the nation. In one plant, 


a Bond Speed Reducer has given faithful service for 


There is almost no limit to the number of ways 
k 75.240 hours. 


Western Felts are serving today. Technical design 


and production specialists for decades have been There's no secret about the reason why Bond Stock 


in close cooperation with manufacturers of prod- Speed Reducers give you extra years of dependable 


ucts employing felts for such purposes as absorb- service. It's as simple as this—each precision-built 
ing vibration, retaining lubricants, excluding Bond Stock Speed Reducer is properly designed and 
dust and grit, filtering gases and liquids, con- 


rated for its particular job. 
trolling temperatures and sound, firming and 
lining apparel, covering furniture, clothing peo- The day a right-for-the-job Bond Speed Reducer is 


ple; for padding, packing, sealing, grinding, properly installed on a machine, any concern about 


polishing, etc. It can be made waterproof and that particular speed reducer can be forgotten for 


fungus-proof and flame resistant. It will pay you years. Get full details on these long-life speed 


o place ) > ire > i ^ exp > 

to place y ur felt requirements in the experienced reducers by writing for Bond Catalog 65 today. 
hands of Western Felt. Its counsel and products 
will prove profitable. In whatever way you use 


it, Western Felt will add materially to improving Corried in stock by 
your product. Insist upon WESTERN FELTS! DISTRIBUTORS IN PRINCIPAL CITIES 


(Write for name of nearest distributor! 


Over 300 Grades CHARLES BOND COMPANY 


Produced 


Sheets * Channel * Filters * Washers * Grommets 
Absorbents * Wicking * Padding * Cut Parts 


ELA 
WESTERN 15 ona 
4035-4147 Ogden Ave. Ch«ego 13, Ino STOCK GEARS 


ERO WORKS SPEED REDUCERS 


617-23 Arch Street, Philadelphia 6, Pa. 


*Manufocturers ond Cutters of Wool Felts 
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LUA 


Ideas on Welded Design— For the Engineers Notebook 
DONT OVERDESIGN 


Careful consideration of 
eliminati 


in reduced costs 
Precision gears, 
economical gears 

satisfactory Service- 


tnrough 
for example, are 


more that are acc 


GEAR SECTIONS FROM ONE CUT 


OF TOOTH 4 TWICE RIM THICKNESS 
C: WIDTH OF GEAR FACE 


TWO 


A=DEPTH 
B-CIRCUMFERENCE OF GEAR 


NBUTT-WELD , 
AFTER 


information about o 
LINDE methods, 
of Union Carb 


New York 17, 


For furtner 
t reducing 


Division 


co» 

'OMPANY, a 

East 42nd 
In 


30 Street, 
vanada: Dominion 


Ma 28 Ideas 
Yor Profit 


MAIL THIS COUPON TODAY œ 


h 


Pre DUCT 


I. NGINEERING Di 1951 


EMBER 


allowable 


urate 


phone or write 


Oxygen Company, 


tolerances often results 
of overdesigned parts. 
unwarranted expense where 
1/64 inch will 


on 
an 
within 


Such gears, for farm maz 
chinery, cement 
similar equipment 
iuced by oxygen-cuttiDE 
welding as shown in the 
sketch. One cut 
gear sections. There 
Welded circuli 

further 

là area: 


4 


mixers, ana 
are pro- 
ana 
makes two 
is no 
scrap 10SS- 
sections require 

finishing only in 


Eight steel sections 
like this, oxygen-cut 
from 5-in. thick slabs, are 


welded together to make 
14-ft. diameter gears 
Maximum 


for 
pontoon cranes. 
tolerance is only 1/32 in., 
ES 


but no machining is 


quired. 


xygen-cutting, welding ana 

LINDE AIR PROD 
‘orporation, 

Other Principal 
Toronto. 


Carbon 
offices 
Limited, 


ide and 
N.Y. 


in 


2 AIR PRODUCTS COMPANY 
O East 42nd Street, New York 17, N.Y 


Please send m 
e my free copy of 20 
enti page bookl 
titled “Improved Design for Welding oklet, F-7811, 


Name 
Company 
Street Address 


City 


Zone. . . . State 





PRESSURE 
.& VACUUM 


- Coté TYPE SB 


The new Type SB pressure and vacuum switches are for 
vse in applications in which close on-off differentials and 
absolutely consistent maintenance of cut-in and cut-out set- 
tings are essential in the control of pressure or vacuum. Avail- 
able are two pressure models and two vacuum models. The 
Pressure Switches have adjustable ranges from 0-15 psi and 
adjustable on-off differential from .1"' we-10" we. They 
may be furnished as calibrated, micrometer type or uncali- 
brated for screw driver adjustment. 


Electrical ratings at 125/250 V AC between 1200 watts 
KJI RVICE | and pilot duty depending on differential. The Vacuum 
Switches offer adjustable ranges from 30-0" hg voc with 
adjustable on-off differential from .1'" wc-10" wc. Fur- 
nished as calibrated micrometer type or uncalibrated with 
* * * * * screw drive: adjustment. Electrical ratings of both models 
1200 wotts ot 125/250 V AC. 


HUNG WORLD UNITED Special models available for require- 


ments not included in the specifications 


above. 
WAR il We Successfully ELECTRIC 


Write for new bulletin 4926 P giving 
Performed Numerous Sub- CONTROLS gm details today. 


Contracts for a Score of Large COMPANY PT | | 


Corporations UCTS STANDARD & SPECIAL THERMOSTATS 
Watertown, Mass) PAULEY swircwes UIN 
i 


HU 


gs with a Saving in Cost 


qm. 
EUST OSE ar Mur... pax 
' Ae aa IE 


with compact 2 turn design 


Eliminates trouble spots, costly machining and awkward parts! 


PRECISION PLATYN G Application pictures below show cause opening and closing force 
I 


GOLD * SILVER * COPPER how simply and effectively cylin- is resisted by friction between 

NICKEL « CHROME * CADIMIUM drical assemblies are positioned turns. Always provides a uniform 
and locked by Spirolox! Unique shoulder! No gaps to interrupt 
two-turn design conforms to uniform circumference; no lugs 
internal or external groove to create weak spots. Easy to 


ASSEMBLIES & SU EE 313, 1813 Spirolox will not jump out be- flip out with screwdriver. 
J————Á FREE TEST SAMPLES AND DATA BULLETIN f iis 


Send us blueprint of your retaining problem! 
Ramsey Corporation, St. Louis 8, Mo. 4 


We Hove Facilities for Platin 


with Experience Handling Intricate Work m 
SWEETS 


Ó«^ tities \NCLUDE 
DROP HAMMERS * PRESSES * ANNEALING EXTERNAL INTERNAL 


PLATING * SOLPERING * BRAZING *! ENAMELING 
LE CLUTCH) " 
POLISHING * BUFFING * ASSEMBLING (FRICTION ; (TOGGLE JOINT) 


CO plete FiNilities List Gladly Furnished 


AMERICAN EMBLEM CO., INC. 


HILL STREET, UTICA T, N. Y. 


SALES OFFICES: New York, Chicago, Philadelphia, Cleveland 2,450,425 and Foreign Pats 
Representatives in Principal Cities Other Pats. Pend 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 
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That Lead the Way in 
COLD FORGING METHODS 


Innumerable parts ordinarily produced by 
machining operations have been made faster, at 
less cost and to close tolerances by the applica- 
tion of cold forging methods. This has proved 
especially true at Allied. Here production men 
not only have the best of cold forging plant facili- 
ties at their disposal but also have the experience 
and ingenuity to determine how such facilities 
can be best adapted to production of special cold 
forged parts or standard hexagon head cap screws 
+++ in quantities of thousands or millions ... at 
lowest possible cost to the customer. 


At all of the Allied plants — in every department 
— is the right combination of skill and facilities. 
It’s worth remembering when you are looking 
for a dependable source for the types of products 
manufactured by Allied. 


ALLIED PRODUCTS CORPORATION 


DEPT. D-3 12639 BURT ROAD DETROIT 23, MICH. 


PLANT 1 PLANT 2 PLANT 3 
Detroit, Mich. Detroit, Mich. Hillsdale, Mich. Hillsdale, Mich 


aep t ml deco mon bum umi REE CNS YR — d 


i à Gi 
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tow 2 Pittsburgh 


Brush Solved an Qi 
Pressure Problem” 


Se 


eK An actual case history from the 
Allis-Chalmers Pittsburgh Works, manu- 
facturers of transformers. 


that shov 
f sts 
Addr« PITTSBURGH PLA Company, Brush Div 
) 


Dept. W2, 3221 Frederick Ave., Balt 9, Md 


PITTSBURGH 
dvor Du  BRUSHES 


MICALS * PLAS 


SKI NNER STAINLESS STEEL 


SOLENOID VALVES 


Small size — Rugged — Large capacity 


The small size of Skinner Solenoid Valves belies their rugged construc- 
tion and unusually large capacity. These valves have a standard 
range from 5 to 250 p.s.i., and a special range from 5 to 850 p.s.i., and 
can be used for gaseous or liquid media. Their soft insert seat prevents 
leckage and positiveaction is assured by spring loading. Skinner Valves 
may be used in any position, with pipe connections furnished to suit 
specifications. Power consumption is 10 watts max. Special coils for high 
humidity or high temperature applications can be supplied. Standard 
models are approved by Underwriters’ Laboratories 


Write for Bulletin No. 501 


SKINNER ELECTRIC VALVE DIY) 


THE SKINNER CHUCK COMPANY 


What Kind of Clutches 
Does | ROCKFORD Make 


Over CENTER 


7 FOR-- - 
| AUTOMOTIV ve 
SPRING LOADED 


INDUSTRIAL 
TRACTOR 
FARM MACHINE 
ROAD BUILDING 
MACHINE TOOL 
GEAR-TOOTH DRIVE || OL FIELD 
POWER TAKE-OFF MINING 
SPEED REDUCER || LUMBERING 
SPROCKET DMVE — || RAILROAD 
PULLEY DRIVE || AIRCRAFT 

--34 ve 2" SIZES-- JL. APPLICATIONS-- 


ROCKFORD CLUTCH Division 
8046-wARWIT 


109 Catherine $1., Rechford, lilinols 
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sak 


is the pre paredness program speeds 
ahead. the 


wire grows bigger every dav. 


demand for aluminum rivet 


This same growing demand applies 


to serew machine and forging stock. 
lo help meet it. Kaiser Aluminum is 
supplying inereasing quantities of alu- 
minum rod. bar and wire to American 
industry. We are providing the alloys to 


meet exacting government spec theations 


fal 


Grows bigger every day! 


for scores of essential products... from 
0126" diameter fine wire for armoring 
shipboard cable to 514” diameter forg- 
ing stock for structural aircraft parts. 

Our engineering and technical knowl- 
edge acquired in these varied fields mas 
I Ip Vou. 

Sales offices in principal cities. Kaiser 
^, Oak- 


\luminum & Chemical sales; Ine 


land, California. 


lum 


Setting the pace—through quality and service 





Pm. gom momen 
6,975 Standard 
Cataloged Items 


Free Catalog On Request 
AIR CONTROL VALVES 
CATALOG 100-4 


AIR CHUCKS 
CATALOG 70-1 


AIR CYLINDERS 


a À i 
i 3 CATALOG 100-1 
'@ BALANCED PISTON | AIR and HYDRAULIC PRESSES 
CATALOG 51 


\ " COMPACT DESIGN alll COLLET GRIP TUBE FITTINGS 


CATALOG 44 
4-Way, 2-Position . HYDRAULIC CONTROL VALVES 


@ EASILY INSTALLED q b nium c erumpat 


@ SELF-CLEANING HI HYDRAULIC POWER UNITS 


CATALOG 200-1 


SURE-FLOW COOLANT PUMPS 
CATALOG 62 


l Let Logan Engineers 


——- help you design your Air 
Hydraulic Circuits. 


Q mones 


Most Models 
Stoc k Del ive ry Model 6245— 4-Way, 2-Position 


FLUID POWER SPECIALISTS SINCE 1916 


FLEXIBLE 
and RIGID 


any special shapes: 


RODS BELTING 
TUBES EDGING 
STRIPS BINDING 


e POLYSTYRENE 
e CELLULOSE ACETATE 
Where instrumentation and other delicate 


ı € POLYETHYLENE 
anisms call for the last refinement in 
aving weight, space and friction, the chances * VINYLS 


s are part of the picture 


and only fully ground miniature ball * ETHYL CELLULOSE 
ers 85 sizes and types with 3%” to c BUTYRATE 


lerance ranges of ABEC-5 and above 


e precision advantages which are * ACRYLIC 


n a ground bearing, yet they actually cost 


On the Frontiers of Design You'll Find 
Micro Ground Miniature Ball Bearings 


parable unground miniatures 


Write for Technical Bulletin No. 50 


Ball Bearings, Inc. 


NOTUM ry F 


Write Dept. PE 
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Drip Proof 


ALTERNATING CURRENT MOTORS 
POLYPHASE 


Squirrel Cage Induction — 1.6 to 400 H P 
Wound Rotor Motors—1 to 400 H P 
Synchronous Motors—20 to 150 H P 


SINGLE PHASE 


Split Phase induction—1.6, 1 4, 1 3H P 
Capacitor —1 /6 to 20 H.P 


Repulsion Start, Brush Lifting, Induction 
1/2 to 20 H.P. 


DIRECT CURRENT MOTORS 
1/6 to 300 H.P 


GENERATORS 


AC, 63 to 250 KVA 
DC, 75 to 200 KW 


GEAR MOTORS 


1/8 to 1-1/2 H.P. 


MOTOR GENERATOR SETS 


AC to DC, AC to AC 
DC to DC, DC to AC 


Splash Proof 


Totally Enclosed Fan Cooled 


E 


Open Protected, Splash Proof, Totally Enclosed 
Fan Cooled, Explosion Proof 


Ball Bearing motors are factory lubricated for sev 

eral years’ normal service. Bearing housing con 

struction permits easy re-lubrication when unusual 
service demands it 


cE 473 Explosion Proof 
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Century Electric Compony is 
celebrating its 50th year in the 
electrical industry 


T. guard your production against the destructive 
effects of atmospheric hazards, Century offers four 
types of protective motor frames 


DRIP PROOF — meets the requirements of most installations 


Use it where operating conditions are relatively clean and 
dry. Top half of the frame is enclosed to keep out falling 
solids and dripping liquids 


SPLASH PROOF keeps splashing liquids out of the motor 


even when the frame is washed with the full force of a hose 
Use Century Splash Proof motors indoors or outdoors 


TOTALLY ENCLOSED FAN COOLED resists the 


abnormal concentrations of dusts, powders, grit 
acid and alkali fumes 


EXPLOSION PROOF protects life and property in atmos- 


pheres charged with explosive dusts or vapors 


hazards of 
oil mists, 


The properly selected protection with the wide varia- 
tion of starting torque characteristics to choose from 
provides long operating life and improves the produc- 
tion of the driven equipment 


Century motors are available in a wide range of kinds 
and types — in sizes from to 400 horsepower - for 
single phase, poly phase and direct current applications 


Specify Century motors for all your 
requirements 


CENTURY ELECTRIC CO. isos pine st. - st. touis 3, me. 


Offices and Stock Points in Principal Cities 


electric power 





Protect Screw Threads Permanently 
in Plastics, Ceramics, and Metals 


Heli-Coil Inserts of stainless steel or phosphor bronze wire 
protect electrical equipment and components from all forms 
of screw thread failure. Threads so protected never strip. 
gall, seize or corrode . . . anti-seizing compound is unnee- 
essary. Heli-Coil Inserts eliminate vibration wear and are 
especially valuable where frequent assembly and disassem- 
bly causes thread wear. 


With Heli-Coil Inserts, clumsy and costly solid bushings 
are eliminated . . . design is simpler and product improved. 
The Heli-Coil system permits fewer bolts and shorter threads 

permits production salvage of damaged parts previously 
unusable. 


Heli-Coil Inserts fit National Coarse and Fine Threads, 
pipe threads, automotive and aviation spark plug threads. 
Meet all aircraft, industrial and military specifications for 
Class 2, 2B or 3 fit. 


HELI-COIL 


Protecting Screw Threads for Industry 


CORPORATION 


HELI-COIL CORPORATION 


Danbury, Connecticut 


Please send me Bulletin 650 on Design Data 


Bulletin 349 on Salvage and Service 


“Sentinel of 
the Air Line" 


Also 
Pneumatic 
Grinders 
"Remember, Built - in 
quality remains long 


after first-cost disap- 
pears” 


FILTER element removes 
solids .00039 and larger. 
TRANSPARENT BOWL pro- 
vides visibility. REGULATOR 
is capable of passing large 
volume with an unrestricted 
flow and minimum amount 
of pressure drop. Self-bleed- 
ing, compact, simple. Ma- 
chined from bar aluminum. 
LUBRICATOR delivers de- 
sired volume of oil. Adjust- 
able Venturi Valve permits 
efficient operation on brocd 
range of volume and pres- 
sure. Bowl can be refilled 
without shutting off air sup- 
ply. Any of these 3 devices 
can be used as separate 
units or in any combination. 


Write for Literature 


d UCTS 
46 Victor Ave 


DETROIT 3, MICHIGAN 


O T 


TAINLESS STEE 


CAST TO MICROMETER TOLERANCES 


Eliminate 


EXPENSIVE MACHINING 
OPERATIONS 


This display of Misco Precision 
Castings well exemplifies the wide 
range of shapes and sizes in which 
steel parts can be cast to exact- 
ing dimensions with minor or no 
finishing operations. The Misco 
Process permits the use ef metols 
ranging from carbon steels, and 
stainless steels, for industrial 


employment te the non-forgeable 
super alloys for high temperature 
jet aircraft application. Misco, a 
pioneer producer, offers exten- 
sive technical experience and 
facilities for economical, large 
quantity, processing of small 
alloy steel parts to precise physi- 
cal and metallurgical requirement. 


PRECISION CASTING DIVISION 
Michigan Steel Casting Company 


1999 GUOIN ST 


One of the Wor 


ALIS GC 


DETROIT 7, MICH 


1's Pioneer Producers and Distributors 


of Heat and Corrosion Resisting Alloys 





JOHNSON BRONZE 


SLEEVE BEARING Fe M x SLEEVE BEARING 
DATA ha: Wo DATA 


Corrosion of Bearings-1 


LL bearing materials should be fabri 
cated to meet requirements of corro- 
sion resistance. These requirements are of 
two distinct types. Corrosion resistance 
prior to installation and corrosion resist 
ance after installation. 


Prior to installation, bearings may corrode 
uring shipment or in storage. The corrod 
lium usually 1s water or water 


due to occasional exposure to high 
humidity or actual condensation of water 
where cold metal is brought into a warm 
room under such conditions that the 
temperature of the metal is below the dew 
point. In some rare cases corrosion may be 
caused by certain gases present in the 
atmosphere. These instances should be 
given individual study in order to arrive at 


the proper preventive. The resistance of An excellent example of resistance to corrosion is this old bronze 


the bearing metals to corrosion due to onchor recently dredged up from Monterey Bay, California, 
water or prior to installation is of a differ where it had lain in salt water for over 300 years 

ent order than corrosion resistance under 
operating conditions. In this first treatise A protective oil is required for lead-base sijila 
lifferent 


we will limit the discussion to the former babbitt for storage periods longer than 


six months. factors than u 
The approximate tendency to corrode in 
the presence of water is shown in figure Both steel and lead-base babbitt are char Service conditi 
No. 1, under room temperature condi- acterized by pitting when corrosion due t sheet Corr 
tions. Steel is the most sensitive of all the water vapor takes place. A few pits will 
materials used and precautions have to be not harm either of these materials but a a 
taken to protect the steel against rusting extensive corrosion may result in unde Engineering Service 
The amount of protection required de sirable dimensional changes. 


ends « ^C 1 of exposure 1 
pends on the expected T f exposure t inson Bronze offers manufacturers of 
f 


steel-backed Copper-lead will corrode because the lead all types of equipment a complete engi 
bearings are to be placed in — shortly phase is exposed but the lead is isolated in neering and metallurgical ser vice. We can 
after manufacture, then a light film of oil small areas and not subject to the more help you determine the exact type of 
will suffice. For periods of protection up extensive attack of lead-base babbitt bearing .hat will give you the greatest 


ns are discussed in 


sion - 2 


atmospheric conditions 


to six months an electro-deposit of tin or a 


amount of service for the longest period 
heavier oil ing is used. For periods of 


f time. We can show you how to design 
protecti ip to two years an electro Tin base babbitt, bronze and aluminum 
deposit of tin, plus a light grease is used may stain on exposure to the atmosphere 
For lor periods or for overseas ship 


your bearings so that they can be pr: 

uced in the most economical manner. As 
we manufacture all types of Sleeve Bear 
ings, we base all of our recommendations 


on facts free from prejudice. Why not take 


but damage due to corrosion under these 


ment is often used. conditions is practically unknown. 


gr case 


service 


Relative Comparison of Corrosion 


This bearing sheet data is but one of a serie; 
STEEL CT RN PRR I ee You 


LEAD BASE OST ERR PE AREER 


COPPER LEAD — mmm 
TIN BASE ppt 


BRONZE c 
ALUMINUM ES 


Fig. 1 Tendency of bearing material to corrode in the presence of SLEEVE BEARING HEADQUARTERS 
water vapor at room temperature. 508 § MILL ST. + NEW CASTLE, PENNA. 


can get the complete set by writing to 


— ai m 
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Installed Buchanan 
Splice Cap and 
Termend” Lug 
D: M 


Installing electrical 
coanection with Buchanan 
“pres-SURE-tool” 


Critical parts 
coid headed 
by Scovill 


cuts 
parts 
cost 


735'... 


improves 
product 


with SCOVILL 
cold heading 


This special crimping tool, manufactured by 
Buchanan Electrical Products Corp., makes 
electrical splices and terminations, quickly and 
easily. The wedge-shaped parts which do the 
actual crimping formerly required four differ- 
ent manufacturing operations. Now they are 
cold headed by Scovill at about one-fourth their 
previous cost. 

Perhaps Scovill cold heading can help short- 
cut your way to lower production costs, in a 
new product you now have on the board, or one 
up for re-design. Your sample, blueprint or out- 
line of your problem will get prompt attention 
from Scovill's cold heading design experts. 


= HEADING 


"Guide to the Profitable 
Use of Cold Heading" — 
Bulletin No. 2 describes 
the advantages and 
limitations of this process 
for the designer. It's 
free for the asking 


7! 


RECESSEO HEAD SCRIW . SINS 
STANDARD MACHINE SCREWS 


TAPPING SCREWS 


AL FASTENERS AND 
A ijilj SPECIAL PARTS 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN 
Montclair, N. J. + Detroit « Wixeaton, Ill. * Cleveland * San Francisco * Rochester, N. Y.' 
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FUNK 


Heavy-Duty 
CLUTCHES 
and 
POWER 


| UNIT 


DRIVES 


FUNK Power Take-Offs are 
available in a wide variety 
of types to fit most require- 
ments for shaft speed and 
installation space. Designed 
to fit any Ford Industrial 
Engine or standard SAE fly- 
wheel housing. Above is 
heavy duty clutch and gear 
reduction unit. Write for 
specifications, or for assist- 
ance on any special power 
problem. 


FUNK Products 
include: 


Straight Power 
take-off clutches 


Gear reduction 
take-offs 

Right angle take-offs 

Front end take-offs 

Jack shaft extensions 

Ford Tractor Conver 
sion Kit changes to 


6 or V-8 engine, 
doubles power. 


FUNK AIRCRAFT CO. 


3301 Airport Drive Coffeyville, Kansas 


> Ww m. 
* With stainless 
IN Sizes from 


Write for 
Bulletin "y 


WHERE CAN 
YOU USE THIS 
AUTOMATIC VALVE? 


@ No pilot valves 

@ Temperatures to 400°F. 

© Differential Pressures to 
150 Ibs. 

© Immediate full flow 

@ Heavy duty construction 


The Johnson orporation A 


*» 
813 WOOD ST. THREE RIVERS, MICHIGAN < 
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 Durkee-Atwood V-Belts 


solved our 


RAY NELSON, M 
sion, 


anager, 
u. S. Air 


Divi 
Blower -— 


Conditioning Cor 


“In designing our Type CH Ventilating Sets, 
we found heavy vibration in test models . . . 
and traced the trouble to the short-center 
V-drive. When we called in Durkee-Atwood 
engineers, they showed us that the vibration 
was caused by the multiple belts. Durkee- 
Atwood solved this problem by vibration- 


WHAT'S YOUR V-BELT 
DESIGN PROBLEM? 


Vibration? A "'different" V-drive? Then give 
Durkee-Atwood a chance to help engineer the 
design! Durkee-Atwood is a medium-sized 
company, so we Can give exacting attention to every 
belt order. With our special testing equipment, 

we assure absolute matching of multiple belts 
make sure that cross sections are perfectly 
uniform. This means vibration-free transmission for 
you... smoother operation and longer lasting 
service for your products 

Our moderate size permits fluid production, too 
special work and emergency orders. Yet D-A's 
six modern plants and up-to-date equipment 
can handle your biggest orders! 

If your current project calls for a unique V-drive 
—a “mule drive’ for example, or a drive using 
sheaves smaller than recommended minimums 
experienced Durkee-Atwood engineers are at your 
service. They will help you meet your special OEM 
requirements . . . help you get the results you want 

In our 30 years in business, we have established 
a record for quality V-belts. That is why we 
can guarantee the life of every Durkee-Atwood 
V-Belt! Write for complete details—or ask your 
nearest Durkee-Atwood distributor. 


DURKEE 


V-DRIVE ENGINEERING 
DATA— 


WRITE FOR FREE COPY 
= oo DO 
- É 


e & 


—7 
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ATWOOD /B 


Vibration problem 


testing their standard belts on their special 
equipment to meet our requirements. These 
belts, perfectly matched and with uniform 
cross sections, completely eliminated vibra- 
tion. They run so true that we have not had a 
single complaint from the field on the perform- 
ance of this ventilating set." 


vsAlRco Type CH Housed Ventiloting Sets. For efficient, 


| weather-proof design for inside or outdoor application. 
Capacities from 500 cfm `œ 18,000 cim. 


Form No 


DURKEE-ATWOOD COMPANY 


Dept. PE-12+ Minneapolis 13, Minnesota 


522 
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ever see 
a conveyor belt 
with horns? 


a 


Textile processors will recognize this unique belt as part of a Bale 
Breaker the device that rips apart bales of raw fibre for pro 
cessing. Heretofore, it has consisted of a series of steel spikes 
mounted on canvas belting. However, the spikes often strike 
stones, bits of metal or other foreign objects inside the bale, caus- 
ing sparks that ignite flash fires that burn the belt itself. 


Cambridge design engineers solved this problem by attaching 
netal spikes to a standard woven wire conveyor belt. Results 
fewer fires because Monel metal spikes reduce sparking, no belt 
damage or repairs when fires do occur, water from sprinklers will 


not harm the belt, longer belt life from all-metal construction 


This is a typical example c: the many unusual or difficult prob- 
lems solved by the use of Cambridge woven wire conveyor belts. 
Cambridge belts can be constructed from any metal or alloy in a 
wide range of open or closed weaves. For any problem of combin 
ing product movement with processing through iie 
heat, cold or corrosive agents, rely on the experi- ¢ r 
enced advice of your Cambridge Field Engineer. a | 
Write direct or see "Belting-Mechanical" in your ; Dad) 
Classified Telephone Direct ory -m 
\ 
C 
The Cambridge :5. 5. 
e ri ge belt specifications, con- 
Wi ci h struction features, en- 
re ot o. gineering data and 


Dept. P © Cambridge 12, Md. lg aad 


food, ceramic, chemi- 
cal, metalworking and 


See us at the Metal Show ethers. WRITE TODAY 
FOR YOUR COPY of 


BOOTH C-1I1 
this valuable refer- 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES ence. 
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We've Buit a BETTER HANDLE! 


FOR MANUFACTURERS 
OF PORTABLE EQUIPMENT, 
CARRYING CASES, 
PARTS BOXES, Etc.! 


@ non-rattling e rugged 
construction è rust-proof 
e meets Air Force and other 


Government specifications 


Here is the handle you have been looking for—one that 
is ideally suited for anything that must be lifted by a 
side carrying handle. Bendix-Friez engineers developed 
this handle to meet ^ir Force and. other Government 
specifications for many kinds of special equipment. The 
unique, rugged design of this handle, with its “snap- 
back" feature. is such that neither shock nor vibration 
will cause it to rattle. Built of aluminum and stainless 
steel. it can be riveted or welded to the side surfaces of 
any kind of container or de- 

pressed in the sides. Available 

in large or small lots, orders will 

be filled promptly. W rite today 

for our new lower prices. 


FRIEZ INSTRUMENT DIVISION of 
1336 Taylor Avenue 
Baltimore 4, Maryland 
Export Sales’ Bendiv international Division, 72 Fifth Avenue, New York 11, N.Y 


NEW 
CATALOG 
| 0n 


uvYoRAUuC 


PUMPS 
and 
MOTORS 


HIST TRI ENE DLAN AHIA 


P.O BOX 719 YOUNGSTOWN 1. OHIO 
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W WINY 


7f^e you taking full advantage of the constantly growing range of forgings? 
Typical is this aluminum alloy forging with a projected area of more than 1,000 
square inches used in the wing structure of a modern military bomber. Such 
forgings are today made possible by the use of the largest die forging press in 
America (18,000 tons). For hammer or press die forgings of aluminum, mag- 
nesium or steel, Wyman-Gordon engineers are ready to serve you—there is 


no substitute for Wyman-Gordon experience. 


Standard of the Industry gor More Than Sixty Years 


LE TF i 


WYMAN-GORDON 


FORGINGS OF ALUMINUM * MAGNESIUM * STEEI 
WORCESTER, MASSACHUSETTS 
‘HARVEY, ILLINOIS’ ' DETROIT, MICHIGAN 


à 


CCG A "E CROCO AC. " uA CA (0 In (WX C OCC W A 


N 
W AUT 
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Elliott has a background 
of more than 50 years ... 
exclusively in ... 


cmt | 
1 T X | B 1 x Elliott specializes in Heavy Duty Flexible Shaft units for power 


take-off of truck and tractors, for operating pumps, compressors, 


D winches, and similar units & Elliott supplies Flexible Shafts to build- 
ers of Grinders, Sanders, Polishers, Concrete Vibrators and other 
portable tools for working in metals, plastics, wood and ceramics 
@ Elliott manufactures Cores with windings and materials to suit 

5 


every particular requirement, using the best grades of Full Music 
wire, Stainless Steel wire, or High Carbon wire to fit the job. 


Bring your Power Transmission Problems fo ... 


Elliott Engineering Service will help you select 
the type of Flexible Shafting and standard 


accessories which are best suited to your par- 

ticular type of work. Inquiries are held in con- La 
fidence, ond this service is your without 

obligation 


Ask for a MANUFACTURING CO. 
Circular 207 T 


216 PROSPECT AVENUE, BINGHAMTON, N. Y. 





HEINZE TIRE 


TRACING CLOTH FOR HARD PENCILS 


€ Imperiol Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distingyished by its 
special dull drawing surface, on 
which hard pencils con be used, 


easier == HTT 


damage. It gives sharp, contrasting 
prints of the finest lines. It resists ^ PENCIL 
the effects of time and weor, and >} 


e e | does not become brittle or opaque. TRACING TN a 
Heinze Electric Co ] || cr: Re 
685 Lawrence Street 1 a 


ie LOWELL. MASS 


ImTImMePO 


For the operation of pumps, fans, advertising displays, 
brooders, space heaters, range oil pumps, small hair dryers, 
desk fans, toys, time-switching devices, small water circu- 
lators, kitchen mixers and hundreds of other devices requir- 
ing “mouse power”. 


Type KF saves space in sewing machines and business 
machines. 


VARIOUS MOUNTING DEVICES 


All described in the Heinze catalog. 


perrrersrrerrrrrrrgrrrs rrr) 
. . secet 
499 999999909999 99999999 999990990009 999999000909 2999099 999 900 9 5 1 n * 
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Found: 
ONE GEAR THAT LASTS AS LONG AS THREE 


Another case that shows how National 
Bearing Division has reduced operating costs 


When any machine makes a habit of break- 
ing down periodically, it's time to take stock 
of the problem — before production losses and 
replacement costs skyrocket. That's just what 
faced a large Midwest steel plant . . . frequent 
breakdowns of a takeup frame used in coiling 
wire. The wire, under tension, built up stresses 
that caused the transmission gears to strip. 

National Bearing Division engineers made 
a special study of this mill's problem. They 
recommended changing to a bronze alloy 
known for its ability to retain the anti-frictional 
qualities of bronze, yet have an unusually high 
degree of strength. 


Result? Not a single gear supplied by 
National Bearing Division in this alloy has 
stripped in the last three years! That com- 


pares with the former average service of 

just six months. 

Any production man will know that the sav- 
ings are tremendous, especially over a period 
of years ... savings made possible by National 
Bearing Division metallurgical research on 
bronze application—plus the engineering skill 
to interpret this research in terms of solving an 
on-the-job problem. 

It’s another example showing that we have 
the facilities, the experience and the proved 
ability to save money for our customers on 
any problem involving ... 


Mon-Ferrous Bearings and Castings— 
As-Cast or Machined 


Babbitt Metals— 
For every type of 
bearing service 


Bronze Bars— 
As-Cast or Machined; 
Cored, Solid, Hexagon 


NATIONAL BEARING DIVISION 


COMPANY 


4932 Manchester Avenue + St. Louis 10, Mo. 


PLANTS IN: ST. LOUIS, MO. è MEADVILLE, PA. è NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. è CHICAGO, ILL. 
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There is only one PENTRATE ... the oldest name in black 
oxide finishing. Since 1923, it has stood as the leader in uni- 
formity, dependability and quality. Discerning metal finishers 
have used over twelve million pounds. This label is your assur- 


ance of reliability and continuous research for an even better 


product — insist on it! 


Pentrate meets U. S. Gov. Spec. 57-0-2, Type III, Class A. 


BRONZE? 


Mlaminam? 


brass? 


Stainless? 
MONEL? 


which alloy 


for your fastenings? 
WManrper knows vecovre Horper 


specializes in them ALL . . . and whether your problem is 
Corrosion, abrasion, heat, stress, appearance or a combination 
of these, Harper has met it before through many years of service 
to all industries. Over 7,000 items . . . bolts, screws, nuts, rivets 
and accessories . .. in stock ready for delivery from warehouses 
and distributors coast to coast. 

Send for new Price List and Stock Book. 


The H. M. Harper Co. 
8203 Lehigh Ave., Morton Grove, IIl. 


Rush my free copy of new Price List 
and Stock Book 


Specialists in ALL non-corrosive metals 
342 


HEYCO STRAIN RELIEFS 


Provide permanent protection and anchor 


cords to chassis or machine housing. 


ODUCTION CO 


(4 USH, ULL, 


FREE TEST SAMPLES! 


Let us know the size wires self. Many hundreds of 
you are using...we'll send products now incorporate 
you free Heyco samples UL Approved Nylon 
and application datasothat — Heycos... accepted standard 
you can test them your- in Strain Relief Busbings. 


© Gp os 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 3, NEW JERSEY 
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Let your J-M Friction Specialist; >., 


help find a cure 


If your organization is having friction 
material problems, a phone call or let- 
ter from you will enlist the help of a 
Johns-Manville specialist. 


His expert knowledge and wide 
practical experience will help you 
quickly select the right friction mate- 
rials you need, no matter what the job. 

How can Johns-Manville give you 
this "Johnny-on-the-spot'' service? 
Three short sentences tell the story: 

1. We are pioneers in the manufacture of 


friction materials for every type of 
equipment 


2. We have built up a storehouse of 
"know-how" by our contacts in 


JOWNS-MANVILLE 


supplying these materials to prac- 
tically every type of industry 


3. We maintain one of the most exten 
sively equipped laboratories in the 
world for the development of fric 
tion materials. 


So regardless of your problem, don't lose 
time. Instead, phone or write your nearest 
Johns-Manville office—-or Johns-Manville, 
Box 290, New York 16, N. Y.—and a J-M 
friction specialist will be on his way to 
help solve it in a hurry 


Here's your guide to the right 
friction material for the job — 


Even if you do not have an immediate 
friction material problem you may have 
use for a reference source. Booklet FM- 
12A (right) is yours for the asking. It 


V 


contains complete desc riptions, specifica 
tions, and a handy selector chart. For 
your copy write Johns-Manville, Box 290, 
New York 16, N. Y. 


BM Johns-Manville Asbestos FRICTION MATERIALS 


PRODUCTS 
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MATERIALS HANDBOOK! 


New 7th Edition—Just Published 


Presents the most pertinent 
and important facts relating | 
to more than 8800 materials to 
enable executives, purchasing 
agents, and engineers to make 
comparison, avoid checking 
many sources, and quickly get 
a working knowledge of the 
materials best suited for a 
particular purpose. Gives de- 
tailed information on chief 
characteristics, comparative 
data, sources, substitutes, 
adulterants, and uses for each 
materia cludes a section 
on important economic geog 
raphy. By George S. Brady. 
7th Edition, 879 pages, $8.50 


PPP BADD PDD DDD PPP PDP PPI 


NOMOGRAPHICCHARTS 


A collection of 92 timesaving charts for simplifying 
and speeding up engineering computations. The 
apply to mathematics and general enginee 
fields of hydraulics, mechanics, and ther 
and electrical problems. They are ac 
the range bet weer le-rule computations 
and exact numerical computations, and each is fol 
wed by an explanatory text Most of the chart 
it n nomographs ^ i 
ntersection and alignment nomog By C 
Albert Kulmann, 244 pages, $6.50 


DIE CASTING 


A new book covering the com- 
| ponents and operations of die- 
| casting equipment—design of die 

castings construction of large 

l and the requirements 

positions, and applications 

th die-steels and die-cast- 

& alloys. The advantages and 

advantages of die-casting 

pared to other production 

esses are analyzed — the 

| estima: m f die asting costs 

| explained. By H. H. Doehler, 

| Chairman of the Board, the 

| Doehler Jarvis Corp. 502 pages 
| 281 illus., $8.00 


QUALITY-CONTROL 
HANDBOOK 


Head radii 1 | Just Published! 


A reference of industrial know-how on the funda- - ot screws 
Head diameter mentais and means of achieving better product | Cap Screws ..... Set screws 


Body diameter quality at lower cst. Use it for basic or advanced Shoulder screws . . . Allenuts 


review of all phases, not only the statistical, of 


Thread form ne quality-control function—for quick reference Flat head cap screws . . Keys 
Lead error to many formules, data, soceed forme, end ether Dowel pins . . . . Pipe plugs 


tical information. Covers economics of quality 


Thread size contr ganization for quality; acceptance, con 
Rockwell hardness trol, and assurance of quality; application to spe- 
€ f 


processes and products. Every section the work 


(€ e A PA AAN S OAA R eine The important help that an 
Thread concentricity | $ cease and records offer practical working inform 


ion. Edited by J. M. Juran, Consulting Manage- experienced supplier can give 
Head height | ( ment Engineer. 768 po.. 6 x 9, 176 illus., $10.00, 


Socket size and depth p peeter peata , you in times of shortage. 


ou eM 


owp 


SEE THESE BOOKS 10 DAYS FREE 


McGraw-Hill Book Co., 330 W. 42nd St., N.Y.C. 18 
Send me book(s) checked be w for 
ination on approva In 10 days I w * t for 
book(s) I keep, plus few cents f lelivery, and 
turt nwanted book post paid e pay f 


jays’ exam 





Positior , | 
This offer applies to I g ly | 


si isis terme in en les cso 
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If your 
reputation 


A furnace blower's good name is like an orchid. It 
hrives on warm air. In fact a blower must deliver 
mfort all winter, reliably and without fail, at 
ustomer' s command. That's why so many 
manufacturers power their products with 

ver Motors! 


Hoover Furnace Blower Motors avail- 
able in ratings of % HP through 4 HP 
plit-phase, and “ HP through % HP 
copacitor-start. All feature 1725 RPM 
speed; all are equipped with an auto- 
matic thermo protector, Gits oilers and 
a resilient base. Built to meet NEMA 
mounting standards. Approved by Un- 


derwriters' Laboratories. 


Write today for complete informa- 
tion—on furnace blower motors or on 


motors built for other purposes. 


THE HOOVER COMPANY 
Kingston-Conley Division 
68 Brook Avenue 
North Plainfield, New Jersey 


Y 
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Hoover furnace blower motors give smooth, quiet, 
dependable service. They're dripproof, equipped with 
automatic thermal protection, designed for a 40°C 
temperature rise. They're built like motors costing 


far, far more 


They come in different HP ratings, both split-phase 
and capacitor-start, so there's sure to be a Hoover 
Motor to fit your furnace blower. For that matter, if 
you make ANY motor-powered equipment, there's 
undoubtedly a Hoover Motor to meet your needs and 


help YOUR reputation grow' 





Guto Caged utm Made 


to your application 


AL SPECIALTIES 


"TERIS ELECTRIC 


Production-engineered to 


assure top quality at low cost 


Custom-made 


prices. Isn’t that what you want? Then look to 


components at production-linc 


Soreng for quality electrical specialties—for both 


defense and civilian production. 


Soreng Solenoids, Switches, and 


other components are expertly engineered and 


Terminals 


manufactured to your specific application. That 
means they do a better job throughout a /onger 
service life. Strict quality control and mass pro- 
duction are your assurance of dependable com- 
ponents at competitive prices. 


So why not see for yourself what Soreng can do 
for you—on both your regular and defense work. 
Your inquiry will receive prompt attention— 
without obligation. Please address Dept. N112. 


Specialists In Electrical Specialties SM 


a DORATI 


9555.Eden Ave., Schiller Park, IIl 
Plants: Schiller Park, Ill. * 


Chicogo Suburb 
Fremont, Ohio 


V/s T CUYAHOGA 
3 : Makes Anything 
| A " from 


ROUND or 
FLAT STEEL! 


S'S 
—— * 


SPRINGS = 
WIRE PARTS ~ 
WIRE FORMS 
STAMPINGS 


Every Type Any Style 


. 
Custombuilt to 
fit your need 


Produced in any quantity... large 
production runs a specialty. 


avVN 5 


ATLL 


SUBSIDIARY OF THE BARIUM STEEL CORP 


10254 BIRIA ROAD CLIVILANO 2 ONIO 


"muuumumuumumuuumuuuumnunmauusS* 
FOUU 'voFS OF--- 


WOVEN BRAKE LINING 


COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


WE INVITE YOUR INQUIRIES 3 


EIDUTHERN FRICTION MATERIALS LT. 


CHARLOTTE, N.C., U.S.A, 


p" 


NO mm 
DROP-FORGINGS 


ANY SHAPE - ANY MATERIAL - COMPLETE FACILITIES 
Write for Free Forging Dato Folder 


SS 


Helpful, Informative 
J. H. WILLIAMS & CO., “The Drop-Forging People” BUFFALO 7, N.Y. 
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} Vibes | 8 
\" ae : i č e 
u iu "vod. Geet \ = 


This odvertisement 
s one of a series 
Free reprints available 


upon reques’! 


There once was a hunter named Hank 

Who ordered parts for this open-air tank 
(An idea that's dear to us all) 

We said, "Hank, we're delighted 
But please don't feel slighted 

If top-rated jobs get first call." 


A 
@ You will probably never 
co quite like those used in t 


n cated machine pictured 


vo hunting lor à source tl experienci 


whe n vou 


can provide vou with spn i Il Kd remember 


a *- Se to-fabricate tubular parts for anv pu 
am pose, think of H & H. From rota 


— bands for 20 mm. shells 


tubes— where tolerances must 


H & H makes 
brass or copper tubing 
ranging from +” O.D. to 
and including 1⁄2” O.D. Also HeH TUBE AND MANUFACTURING COMPANY 
brass and copper LOCKSEAM 
tubing for aircraft, jeep, i hana RM ; 
truck and stationary engine C gai ta And dole makiis If Me ee, Ip Perte 


275 North Forman Avenue, Detroit 17 


alt g 


cooling components. 


H & H MEANS QUALITY AND SERVICE IN BRASS AND COPPER TUBING 
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REPLACE 


Ao ERR 


WITH 
fast deliveries CYLINDERS 


on A, B, C and E Allotments 2 


Any shape that can be contained in a 6 inch circle. Any length 
up to 40 feet. Send drawings, specifications and data. 


Fabrication facilities available ! 


We are equipped for aluminum fabrica- 


tion from extrusion to finished product. 
Address Dept. PE-12 


MICHAEL FLYNN MANUFACTURING COMPANY 


700 East Godfrey Ave., Philadelphia 24, Pa. 
Telephone Fidelity 2-5500 


Wherever you have to— 


FX. PUSH or PULL Tee ende 
T LIFT or LOWER <= 
Gz PRESS o SQUEEZE * 
A TILT or TURN Th 
[E3 OPEN or CLOSE B 


Ledeen cylinders provide positive, 

dependable power and pressure in 

straight line motion. Designed for air, 

oil, or water operation, they are uniform 

in design and construction, affording a 

wide number of varieties and adapta- 

J MODEL N28 EAD. tions. Ledeen cylinders are easy to 
— install, occupy minimum space, and are 


. built for long, economical service. 
inufactured to operate into 9 m 


FAD synchronous motors in precision test equipment 
Will meet all military specifications—-high and low 


nbient temperature, humidity, altitude, dust, tropicali 


Standard Ledeen cylinders and mount- 
ings are available from distributors’ 


stocks in major cities. Special cylinders 
—Q nd ri . 
ition and c« ) if required. J.1.C., of course. 


SPECIFICATIONS 


tput 7 volts and 30 cycles, at 1800 RPM. Extremely Techo. Cylinders 


low harmonic distortion, continuous duty, ball bearings. " 
are GOOD Cylinders 


itor may be modified to meet your individual requirements Write for Bulletin 500 — 


or 3 phase for wide voltage ranges at required frequencies. 


EASTERN AIR DEVICES, wx. | p E 


1610 San Pedro 


Los Angeles 15, Cal. 
585 DEAN STREET . BROOKLYN 17, N. Y. 
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For 
conductivity 
plus strength 
specify 


BERYLCO 
10 and 50 


Need a current-carrying material which 
is harder than copper, with greater 
resistance to wear? Investigate Berylco 


beryllium copper. 


Berylco 10 has a conductivity of 45% 
and a tensile strength as high as 
130,000 psi. It also has high elastic, 
endurance and 


impact strength... 


good corrosion resistance ... ability to 
withstand high temperatures. It has 


been widely used in circuit breakers, 


i ': BERYLLIUM 


switch gear, and other current-carrying 
parts. It is available as strip, rod, bar, 


wire and forgings. 


Berylco 50 has even greater conductiv- 
ity than Berylco 1O. It exceeds the re- 
quirements of RWMA Class 3 resistance 
welding alloys. Its hardness and conduc- 
tivity make it ideal for spot, seam, 
flash and projection welding dies and 
electrodes. It is available as rod and 


bar stock, and as seam welding wheels. 


Strength, conductivity, resistance to 
wear are only a few of the superior 
properties of Berylco beryllium copper 
Find out what Berylco can do for you 

take advantage of the technical knowl- 


edge of the world's largest producer. 


Tomorrow's products are plannea today 
— with Berylco beryllium copper 


SAMPLE MATERIAL AVAILABLE FOR 
TESTING PURPOSES 


CORPORATION 


DEPT. 1L, READING 2, PENNSYLVANIA 


New York * Springfield, Mass. * Cleveland * Dayton * Detroit e Chicago © Minneapolis © St. Louis + Seattle « San Francisco * L 


Representatives in principal world-trade centers 
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require big 
Universal Joints 
built by 


BLOOD BROTHERS 


Heavy-duty steel rolling mill equipment like this MESTA 
68" Hot Strip Mill demands a log from universal joints. And BLOOD 


> 
BROTHERS Universals meet all the requirements: Tremendous strength, 


long resistance to wear, and toughness to match heavy shocks or starting loads 


That's why ~ for big jobs or small industrial machines, commercial vehicles 


or agricultural implements, engineers rely on BLOOD BROTHERS job-matched 


universal joints. They've proved their ability to "stand the gaff” through 


countless hours of rugged duty 


Before you specify, call on BLOOD BROTHERS for engineering 


consultation and suggestions 


M /'BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


Division of Standard Steel Spring Co. * Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 


Pressure Reduc- 
ing and Regulating 
Volve 
There's o CASH-ACME Automot 
Valve to handie onyfhing thot 
flows— Water, Air, Steam, Gases 
Chemicals, Refrigerants, O 
Gosoline ond al! other types of 
liquids 


Laundry Pressing Equipment Manufacturer 
Precision balls mode for your job. In many Specifies CASH-ACME 
: : 1 If you have the problem of finding a lifetime valve that will 
materials. Send your specifications to our Engineering turn “a a consistent performance year after year on the prod- 


i ucts you manufacture, write CASH-ACME today. We can 
Deportment. Their recommendations will be for» show you the lifetime installation to handle pressure control 
without failure and help with the successful operation of 
your equipment 


worded to you promptly. 


THE HARTFORD STEEL BALL CO. 
HARTFORD, CONN. cASh A. W. CASH VALVE 


DEW 5 ; q F MANUFACTURING CORP. 
NEWARK N OFFICE EXPORT OFFICE NEW YORK CHICAGO OFFICE SILEMT SENTIMEL 


n E vu »" 6662 E. Wobash Avenue 
MARKE ? 7169 PHONE PENNSYLVANIA 6 2078 FRANKLIN 19 utomatic Valves miai 
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NEW souno uvi menn 


Improved Design 


Accurate : Simple to Use 


MEETS ALL STANDARDS of the Amer 


Standards Association, the A. I. I 


The new Type 1551-A Sound-Level Meter is very casy to and the Acoustical Society of America 


handle. It weighs only 11 pounds, including its battery power PORTABLE — weighs only 11 f 


supply. It is simple to operate requiring only the switch selec- 
PP : P , P 1 5 AN : SIMPLE TO OPERATE 
tion of the appropriate response characteristic, and then 


personnel can make just as a 


i E E measurements as can anyone 
the adjustment of a single attenuator switch until the 


Se COMPLETE BATTERY OPERATION 
indicating meter stays on scale. The sound level is the E ir c ES 

i i standard batteries, readily availabl 
sum of the attenuator and VERY WIDE RANGE of 24 lo 140 db: will 
meter readings B AN measure practicall y any not 


tse level 


found in industry 


When not in use, the 
EXCELLENT STABILITY — improved nega- 
tive feedback amplifier circuits 
into the instrument panel, NON-DIRECTIONAL 
i e CRYSTAL-DIAPHRAGM MICROPHONE 
automatically turning off 
: TWO-SPEED INDICATING METER for steady 
filament and plate voltages. 


or rapidly fluctuating sounds 


microphone folds back 


EXCELLENT ACCURACY — frequen 
sponse curves within current A.S 
specified tolerances; when amplifie 
sensilivity is standardized absol 
iccuracy of measurement is 


t | db for average machinery noises 


INTERNAL CALIBRATING CIRCUIT — 
sitivity can be standardized at any 


lime from any 115-volt a-c line 


WIDE FREQUENCY RESPONSE of ampli- 
fier and panel meter — 20 cycles to 


20 kiloc ycles 


LOW TEMPERATURE & HUMIDITY 
EFFECTS readings independent of 
both over normal room conditions 


(within 1 d 


READILY USED WITH ACCESSORY IN- 
STRUMENTS such as graphic-level re- 


corders, frequency and wave analyzer 


tape recorders 


MANY ACCESSORIES AVAILABLE 
special 


cial applications; included are 
Type 1551-A Sal cabs 


microphones for high fide 


Sound-Level Meter. . $360.00 aie urement 


ards and for use at end of long cable 


, for reproducible stand- 


STROBOSCOPES VARIACS «+ SOUND-LEVEL METERS 


VIBRATION METERS - IMPEDANCE BRIDGES 


——— GENERAL RADIO Company 


MPEDAMCE STANOARDS » VACUUM-TUBE 275 Massachusetts Avenue, Cambridge 39, Massachusetts, U. S. A. 


West Street NEW YORK 6 A 1 CHICAG 
VOLTMETERS « FREQUENCY STANDARDS 


BROADCAST MONITORS « PARTS AND ACCESSORIES 


Since 1915— Designer: and Manufacturers of Electronic Test Equipment 
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An alloy with 
practically no thermal expansion 
up to 400 F 


Note in the graph how the low thermal 
expansion rate of Carpenter Invar “36” 
compares with other metals. The free- 
machining alloy, Carpenter Free-Cut Invar 
"36", has the same low expansion char- 
acteristics and simplifies production of 
machined parts 


Where the operation of precision instruments 
or machines is affected by temperature vari- 
ations, the low expansion of this alloy helps 
to insure constant Another 
important use is in automatic on-and-off con- 
trols, such as thermostats. These controls are 
operated by the difference between invar's 
low expansion rate and that of a high 
expansion metal 


accuracy 


J 


£ 


For 
Carpenter Invar “36” 


the 
write for a 
copy of the Carpenter Low Expansion Alloy 
book. It contains 23 pages of data on expan- 


e 


detailed engineering data on 


alloys, 


sion and mechanical properties, 
physical constants, etc. 


THE CARPENTER STEEL COMPANY 


117 W. Bern Street, Reading, Pa 
Export Department 
Carpenter Steel Co., Rdg., Pa 
CARSTEELCO 


For Parts that must be 
TAKEN OFF-PUT BACK-BUTTONED TIGHT 


LION FASTENERS 


LOCKS TIGHT WITH A QUARTER TURN 
Always at correct tension 


Lion Fasteners are right for buttoning parts that must be 


removed repeatedly for inspection, maintenance, or other 
reasons. 


Vibration and shock can’t loosen a Lion Fastener. Even 
an inexperienced service man can't replace it wrong. A 
quarter turn opens it. Another quarter turn locks it. The 
tension is designed into it. 

Lion Fastener Spring Assembly is quickly spot welded 
or riveted in place. The stud cannot be lost. It is grommeted 
tight to the sheet. They will button sheets .040 plus or .020 
minus over or under standard rating. The misalignment is as 
much as .156. The one-piece forged stud is tested to 1425 lbs 
Write today for demonstration kit and application data 


TYPICAL APPLICATIONS: INSPECTION 
PLATES « COWLING + ELECTRICAL 
PANELS + CABINETS - DUCTWORK 


bey 


Pree DEMONSTRATION KIT contains 


sample Lion Fasteners to help you visualize 
their adaptability to your product. Write on 
your company letterhead. No obligation. 


FASTENERS, INC.mm 


300 Main $t., Honeoye Falls, N. Y. 


Di 





; in industrial oil burners 
in die-casting machines nem tt A in piercing presses 
in elevators | p | Jod in post-hole diggers 
in punch presses | | 


in baling presses 


in clamping fixtures A DN in plastic presses 


in testing equipment > ls in conveyors 
in steering devices in assembly presses 

in straightening presses 
in material-handling equipment 


sk Pressures up to 1200 p.s.i. continuous, 1500 


intermittent. Deliveries from .4 to 40 g.p.m. 


GEROTOR MAY CORPORATION * BALTIMORE 3, MARYLAND 





" GET BOTH 
or ECONOMY AND 


ELECTRO. . LONG LIFE 


DYNAMIC aU 

SHAKE - Metal- (al 

TESTING D THE PERMANENT, 
fa c SELF-ADHESIVE 


IDENTIFICATION 
DEVICE 


to USAF specifications 


eon—? METAL- = 
Saanen and charac E 
i remo! ro 
e mos! try’ 
_ live oS 


o n deo 


r 
surface ng weathe 


jong as the 


is the 


i 


vibration 


Use of METAL-CALS has spread 
rapidly from one industry to an- 
other as they prove their over-all 
Superiority to both decals and 
conventional metal nameplates 
For further information and 
tations that may prove METAL 
CALS the answer to your ident i 
fication Problem, write l 


] sure knowledge of vibration 


free cop) data sheet 


hen K S, you 


need Calidyne apparatus. Write for your 
112 
SALES REPRESENTATIVES IN 


NEW YORK. N. Y. WASHINGTON, D. C. 
G. C inge @ Rector 2.400 F . 


DIVISION 
CHICAGO, ILLINOIS 
m EE E mee ni C & H SUPPLY CO 


FLORIDA à 
abr rur iaa hai Main Office & Plont 
Dept. H-2 Boeing Field, Seattle 8, Washington 
Soles Office Sates Office & Plont 
Wichita, Kas Los Angeles, Calif 


MOLLYW20B, CAL CLEVELAND, OHIO” 
€ & Me Ce. 9 Mellyecod 405 MP OQ Co. 0 hanger TAI 
T 
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NOW ITS FLEXIBLE ! 


BEFORE CURING, DUROID 600 
is flexible but not dimensionally 
stable. 


NOW ITS BRITTLE! 


AFTER CURING, DUROID 600 


is snap-finger brittle but, im- 
mersed in hot or cold water, if 
has better dimensional stabil- 
ity than laminated phenolic. 


This Fiberloy was created to meet the need for a material with 
controlled dimensional stability, for spacers in a unique oil filter. 
Scrap reclamation permitted low-cost fabrication. It shows, again, 
that Rogers can do unusual things with materials to make 
engineering dreams come true. 


THE DUROIDS are special formulations 
developed to provide specific mechani- 
cal and chemical characteristics. They 
blanket the range of materials properties 


from laminated phenolic, down through —SP¢¢ial purpose laminates. | ROC ERS 
the vulcanized fibres, to paperboards. 


CORPOR N 
“HERE’S ROGERS AND ITS FIBERLOYS” is an entertaining booklet that will help you ORATI ON 


decide if the FIBERLOYS have a place in your products. Please write for it to Dept. & Established in 1832 
Rogers Corporation, Manchester, Connecticut. 


OTHER FIBERLOYS by Rogers include 
special purpose impact phenolics, in 


bulk or sheet form for molding, and l 
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your product calls 
for trouble-free 
powsr transmission 
it calls for 


Perkins ““““" Gears 


PERKINS MAKES TO CUSTOMERS SPECIFICATIONS IN ALL MATERIALS 


METALLIC AND NON-METALLIC: bevel gears, ratchets, ground 


I ) 
thread worms, spiral gears, worm gears, helical 


af pur gear wtth Share r ground teet: 


Perkins 
Machine & Gear 
company 


west springfield 


massachusetts 


LICONE 
‘ORINGS 


OFFER UNIQUE 
DESIGN. s 


POSSIBILITIES 
Ns, 


on of the inherent stability of 
silicone rubber, Arrowhead “O” rings 
molded of this remarkable new mater- 
ial provide a long-lasting seal under 
conditions far beyond the limits of 
ordinary rubbers. For example, they 
remain flexible at -130* F.; withstand 
indefinitely exposure to temperatures 
of 500° F. and over. They offer excel- 
lent resistance to oxidation, to many 
oils, acids, alkalies and a variety of 
chemicals. The ideally inert character- 
istic of these seals is demonstrated by 
their astonishing resistance to aging, 
even at abnormally high temperatures 
At normal temperatures they last jw- 
definitely. For superior performance 
under severe conditions, consider sili- 
cone rubber. Arrowhead's silicone spec- 
jalists will welcome your inquiry. 


Write FOR ENGINEERING DATA 


Free fo Engineers — two val- 
vable new publications on 
silicone rubber and "O 
rings. Contain complete 
technical and descriptive 
data, including typical ap 
plications 


ARROWHEAD * 
RUBBER CO. 


Division of 
Notional Motor Bearing Co, E 


DOWNEY (Los Angeles County) CALIF. 


0" RINGS SILICONES t2 T-65-0UCTS 
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"fully satisfies loading conditions..." 


So again the choice is: GRAY IRON 


BECAUSE GRAY IRON DOES THE JOB AT LOWER COST, the de- 
signer specified vray iron castings for this torque control 
housing. He knows vou can't beat grav iron for ready 


machinability at a specified pressure strength level. 


GRAY IRON GIVES YOU ALL THESE ADDED PRODUCTION ADVAN- 
TAGES: Castability. rigidity, low notch sensitivity, wear-, 
heat- and corrosion resistance, durability, vibration ab- 


sorption, wide strength range. 


i SO SPECIFY GRAY IRON when vou need 

or smaller operating parts, 

iese components of d ande d a part that must meet many struc- 
tural and funetional re quirements 
with economy. We know gray iron 


MAKE IT BETTER WITH GRAY IRON 


will satisfactorily serve your nee. 


Second largest industry in the 


metal-working field SCRAP IS NEEDED FOR DEFENSE—KEEP IT MOVING! 


GRAY IRON FOUNDERS SOCIETY, 


NATIONAL CITY-E. 6th BLDG. CLEVELAND /4, 04/0 


E: ——————————— 


‘ 
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and Bush Finned Tubing 
is finned for efficiency 


If heat transfer enters into the 
functioning of your product... 
or your manufacturing processes 
. . finned tubing will do it 
better, quicker and more eco- 
nomically. And Bush Finned 
Tubing will do it best... 


Because Bush mechanically 
expanded tube-to-fin bond creates 
maximum heat transfer at low- 
est cost. 


Because Bush exclusive spac- 
ing fingers create exactly the 
Aight amount of air turbulence 


lH ... too little turbulence decreases 


heat transfer efficiency . . . too 
much turbulence increases static 


loss and requires larger fan 


motors. Bush turbulence is engi- 
neered to perfection. 


Because Bush spacing fingers 
are interlocked to insure perma- 
nent coil rigidity which guar- 
antees long life and minimum 
service. 


Í Bush Finned Tubing is available 


in aluminum, steel and copper in 
a full range of sizes and spacings. 
For complete information 


® address Bush Manufacturing 


Me 


Company, West Hartford 10, 
Connecticut. 


Best-and the Beit us 


PUT. 


Eae oon 


HEAT TRANSFER PRODUCTS 


LE 3 j 
\ Low 


Recent Developments in 


PLASTICS and RUBBER 


New materials and their characteris- 
tics, processes and techniques, and 
applications developed since the war 
are reviewed in a 32-page report 
which appeared in tle April 1947 
issue of Product Engineering. 


This valuable reference íor design 
engineers summarizes working data 
on 


Polytetrafluoroethylene 
Modified Styrenes 
Polyethylene 

Vinyl Plastics 


Plastics-Synthetic Rubber 


tions 
Synthetic Rubber 
Nylon 


Combina- 


Silicones 

Cellulosic Plastics 
Thermoplastic Laminates 
Honeycomb-Sandwich Structures 


Protective Coatings 


Reprints of this article in pamphlet 


form available at 25¢ each from 


Readers’ Service Department 


PRODUCT 
ENGINEERING 


330 West 42nd Street, New York 18, N. Y. 


PRODUCT 





with a 


10 CUBIC INCH 


AREER 


_ACCUMULATOR 


< 


all 


` 


LIU yap 


Greer Hydro-pneumatic Accumulators are revolution 
izing the of materials 
equipment. Cumbersome. complicated, expensive. devices 
for holding and chucking are being replaced with simple, 


efficient hydraulic units Acct 


design handling and product n 


and Greet mulators 

as filled synthetic 
hydraulic fluid 
[his energ 


\ Greer 
inside a 


ists ol 


Accumulator 
chamber which 


cons 


bag steel stores 


pumped into it against. pressurc the bag 


can be released as needed for restoring loss due 
to fluid leakage in the system, as an auxiliary 
power for peak many other 


our new 


pressure 


source ol 


loads functions 


described in 
is packed 
the 


truck holds heavy 


v to reduce 


complex 
ment 


enerey 


with 


ordini 


operating cost. of 


Nc 


wasted during prolo 


C 


imulators by ut 


holding cycles or during 


send 


intermittent 


chine oper for our 


REER} 


ACCUMULATORS 


GREER HYDRAULICS, INC. 
458 EIGHTEENTH STREET * BROOKLYN 15, NEW YORK 


Sales Representotives in Principal Cities © District Office: 407 So. Dearborn $t., Chicago 5 


and pump 


Manufacturers Of Hydraulic Accumulators © High Pressure Hydraulic Components 


Di 
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miniature slip ring and 
commutator assemblies 


© é INSULATED 

CONTACT RINGS 

* RING WIDTH .630" 
* BARRIER WIDTH .015" 
* RING DIAMETER .045" 

* WEIGHT 5.5 GRAINS 
(1/80 OUNCE) 
© RINGS 60-70 BRINELL 
FINE SILVER 
© TARNISH RESISTANT, 
FRICTION MINIMIZING 
SURFACE DEPOSITS 

© 1000 VOLT 4i-POT 
BETWEEN RINGS 
© COLOR CODED LEADS 


TESTED AT 
12,000 RPM 


SILVER ON 
ONE PIECE 
NYLON 


8 FLAT RINGS 
WITHIN 
34" RADIUS 


“PATENTS PENDING 


ELECTRO TEC \ 


SO. HACKENSACK 


PROBLEM: ULTRA MINIATURIZATION — Design 


and mass produce an extremely miniaturized slip 
ring assembly. Reduce diameter of rings to absolute 
minimum to lessen torque friction. Maintain micro- 
tolerances; eliminate accumulated errors common 
to “assembled” slip rings. 


SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD 
of unitized, one piece construction provided a 
prompt, economical solution to this problem. Final 
design was even smaller than was originally speci- 
fied and tolerances were held to closer limits. 


Same Exclusive* One-Piece Construction Used in 
All Electro Tec Assemblies 


Diameter of Electro Tec assemblies range from 
045" to 24" cylindrical or flat. Cross sections of the 
rings may range from .005" to .060" or more. Rings 
are polished to a jewel-like finish ... can be held to 
four micro-inches or better. Regardless of size, the 
same exclusive Electro Tec manufacturing tech- 
nique is used to guarantee precise concentricity, 
higher dielectric strength, longer life and closer 
tolerances. 


WRITE FOR LITERATURE! ThE mide 


A completely illustrated, four poge folder slip ring assemblies 
contains full information on Electro Tec 

Miniature Slip Rings and Commutotors. | 

Describes the Exclusive method of con 

struction that hos mode Electro Tec the 

leading supplier to America’s major in- 

strument monufacturers. Send for your 

tree copy today on company letterhead 


h 


CORPORATION 


NEW JERSEY 


PRODUCTS OF PRECISION CRAFTSMANSHIP 


BY Æ NEW AND REVOLUTIONARY PROCESS 


ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc. offers unparal- 
leled opportunities in Research, 
Development, Design and Test 
work in the fields of Long Range 
Guided Missiles, Automatic Flight 
and Fire Control Equipment and 
Atomic Energy. Well-qualified 
engineers, designers and physicists 
urgently needed for all phases of 
work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 


Salaries Commensurate with 
training and experience 
Excellent working conditions 
Finest facilities and equipment 
Outstanding opportunities 
for advancement. 


Write now—Give complete resume 
of education, background and 
experience 


Personnel Dept. 
Aerophysics & Atomic Energy 
Research Division 


North American Aviation 
INC. 
12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 
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Uniform "proofing" for bakeries 
| assured by 


Multi-Purpose 
THERMOSTAT 


3 THERMOSWITCH thermostats 
Rack 


Thermostat (a) 


control, air in Anets 
Box. 


controls air temperature, therm- 


Proof” 
ostat (c) with wick acts as 
humidity control, and thermo- 
stot (b), set ot 75 F, is wired in 


series with thermostat (c) to 
Steam 


prevent moisture injection with 
Moisture 


and 
flooding when starting cold box. 


resultant condensation 


Injector 


Proper control of the “proof” box is a very im- 
portant factor in commercial baking. These boxes 


unique principle that permits effective control of 
many variables where heat is a factor. Their activating 


"proof," or raise, yeast-type doughs by means of 
warm, humid air that is kept at a pre-determined tem- 
perature and hi dity. This air must not only be held 
consistently to requirements, but must also be con- 


control element is the single-metal shell that expands 
or contracts instantaneously with temperature changes, 
making or breaking the totally enclosed electrical 
contacts. 


trolled in such a way that condensation is prevented 
when box is turned on. 

To accomplish this, Anetsberger Brothers, makers 
of Anets proof Fenwal THERMO- 
SWITCH thermostats. In successful operation on 
these boxes for more than ten years, these thermostats 
maintain conditioned air with laboratory accuracy. 
Operating on 24 volts A.C., they regulate temper- 
ature and humidity of air with such precision that 
bakeries can depend on uniform “proofing.” 

Low compact, precise THERMOSWITCH 
thermostats solve many types of control problems. 
Easy to install, easy 


Find out now how Fenwal THERMOSWITCH 
units can help you. Mail coupon today. 


boxes, chose 


‘an LC TI Tere 


SENSITIVE ESEE 
niy 
C y 


\ 


to heat 


Get this bulletin . . . see what Fenwal 


FREE! THERMOSWITCH Units can do for yov. 


Just fill in coupon and mail . . . no obligation. 

FENWAL, INCORPORATED, 212 Picasant St 
Los Angeles, Cal 

TEMPERATUKE CUNTKOL ENGINEERS 


l| am chiefly interested in the applications checked 


N Heat } Cooling Humidity Control or De- 


Ashland, Mass tection 
a Alorm (over-temperature, 


under-temperature) Vapor Control 


} Radiant Heat Contro 


Pressure Control (by controlling vapor temperature 
Name Position 


Compony OTHER (Please fill in your special requirement 
Street 


City 


Zone 


GD up ep CP CP €D (D 4D EP aR an 


l 
| 
I 
| 
I 
| Timing (thermal) 
l 
l 
| 
| 
l 


State 
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Tourek's quality Ball Joints 
HYDRAULIC meet exacting requirements 
Simplified design, improve 
POWER UNITS performance, aad lower 
costs result from specifying 
Tourek Ball Joints the 
only recognized standard. 
Large Stocks assure prompt 
delivery. 


Tourek's precision counter. 
sunk steel pipe plugs are 
eccurate, high - and 
economical - resulting in the 
highest quality at costs which 
sre competitive to old style 


plugs 
Stock sizes, available with 


aluminum or brass in. sizes 
up to 2** diameter 


ENGINEERING = Modern high speed single 


and 6-spindle automatics — 
together with compiete sec 
FABRICATING : oedary equipment, includ- 
| ing grinding and brazing — 
plus 30 years’ experience, 
assure you “The Best in 
Quality Screw Machine 
Products.” 


REMOTE CONTROLS 


"Your requirements, up to 
2%", are made with utmost 
precision, and with prompt 
est delivery assurances. 


HYDRAULIC M f l 
TEST STANDS ; D 


é west m ou URE — Pron 


tiTERATURE 


« SUPERDRAULIC | — — 
Engineers do the job for you 


€ Our specialized engineering and manu- 
facturing knowledge is available to you 


wu 
P 
eo 
[6] 
wu 
= 
w^ 
P 
<= 
ce 
— 


for the designing and production of your 


power units and test stands. Superdraulic 


designs take into consideration every re- | PRECISION 
quirement and limitation of your job. 

Jnits can be furnished complete in DROP FORGINGS 
every detail including motors, pumps, ...any size or shape up to 200 Ibs. 


valves, reservoirs, etc DIVISION 


THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO 


VALVES 


FAMOUS 
SUPERDRAULIC 
HIGH PRESSURE 


PUMP T very best 


Develops up to 60 ) : / ) 
H.P. ot 5,000 P.S.I whee cq uippec or 


.et us quote on your 


da E 


equirements 


Superdraulic m SM 


CORPORATION LOWEST POSSIBLE DIE COST FOR THE PAST 30 YEARS 


DAYTON ROGERS MFG. CO. 


Munneooolis 7, Minneseta 


14256 WYOMING AVE DETROIT 4, MICH 
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IT'S TIME... 


again... 


il | A. 
c aEB-— — 


TO WAKE UP SCRAPPY! 


Scrap's getting scarce again . . . com- threatened unless we furnish more « rap. Why Do We Need Scrap? 
pared to the amounts we need . . . and it’s We do have the scrap. It 


s everywhere, Steel is made half from pig iron, 
up to all of us to he lp produce enough steel. 


not just in the form of production scrap— half from scrap. With production on 
107,000,000 tons of steel is the present the *leavings" of machining, normally the increase, more scrap must be 

rate of production in 1951... 119.500.000 turned over to sera] dealers . . . but also purci ised And it's up to you to dig 

tons is expected in 1952. in the form of idle metal: obsolete ma- it out" and sell it 

s chines and tools, no-longer-usable jigs and 


95 > produced 97.8 } ! 
Last ve 150, we produced 97,800,000 fixtures, gears, chains, pulleys, valves, pipe, 


1 steel structures, et a ae 
i ; 


abandoned 
All that extra steel — enough to take care We must have this idle r 0 ^er J E > 
1900 htary and civilian needs— calls the furnaces running A SCRAPPY SAYS : B 


p iron and stet Please 


"Or / . le cooperate. Set up a S Mx vage / 
) ; 
. . rogram in vour plant t or a con 
Serap Inventories Are Alarmingly Low : : 4 : 
: plete plan on “how to do it , write fo 


W € í mill ire producing at a t klet “Top Management: Y 


greater than ever, scrap inventorie for kmergenev Scrap Recove idr 1 MORE SCRAP 
» 


have dwindled. Many mills are operating lvertisit ( I 25 W. 


\ g M 
onal I-to-mouth basis with shut-downs New York 19. N. Y 


NON-FERROUS SCRAP IS NEEDED, TOO! MORE STEEL 


This advertisement is a contribution, in the national interest, by 
., TOMORROW 


McGRAW-HILL PUBLISHING COMPANY, INC. s 


330 WEST 42nd STREET NEW YORK 18, N 


tons 
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y 
What makes one man 
worth 340,000 — 


another only $4,000? 


DEPENDABLE qu 


HOW TO 


CONTROL VALVES | curvare vour 


TOP EXECUTIVE 


e+ « SPECIFY QUALITIES ... 


Control valves for air, gases, liquids or refrigerants must be completely | 
dependable particularly where automatic functioning of product or | 
process is required. A-P offers years of experience, unexcelled engineering | 
facilities, plus precision manufacturing methods and meticulous quality 
control to back up its guarantee of DEPENDABILITY in Service. A recognized 
leader in the field of flow-control, A-P offers a wide range of types and 
sizes pressure, temperature or electrically controlled, 

MOLE AUALII U, 


D 


REMOTE CONTROL —and win success faster in 
SOLENOID VALVES the upper brackets 


Heavy-duty, pilot-operated, industrial-type - TOP EXECUTIVES aren't born. T ra made 
ler ves for water. Non-overheating m Self-made mostly Though they rise along 
different ro r steps to their suc 
similar. They fo a definite course 
valve seat. Capacity to 3000 gal. per hr and arrive at top as planned 
here isa p ns} g 
Multi-purpose &olenoid valve. Handles air you this amazing success formula 
& specific, det . plan for cult 
A rk the top-flight 
up to 600 gal. per hr. leader today nating each point with inti- 
mate, on-th b studies of cu put 
Rugged, long-life solenoid valve for low pres standing executives 


sure air or gas control. Positive opening and 
seal-off, even with voltage or pressure varia P R 
tions, No sticking or gumming. Quiet, no-hum 


SILENT, POSITIVE- OPERATION EXECUTIVE ABILITY 


THERMO-ELECTRIC GAS VALVES y Howard Smith, Personne! 
t Noted Lecturer, and i| 
Where inexpensive, reliable automatic temper- , Dale Carnegie Institute 
atı control is required, this thermo-electric 5% x 8, $3.50. 


gas valve has many advantages. Its diaphragm 


NTN NRL 


of coil, easily removable strainer 


ter, or non-corrosive liquids and gases. Capa: 


This Lvok provides a blueprint ws how 
you can win executive success. ^ J g that 
operation. Positive, tight seal-off; full opening, | executive genius is not a quality one is born 
frl} , 13 s . à . with, but the result of concentrat effort 

fill closing on 30-second cycle. Large capacity; along the right Hines, tho book tollo how t6 

7 compact size; depen lable functioning direct the same rts and thinking which 

you already exper y toward the definite 


R R LATED goal of improving your executive ability 
- Packed with heipful pointers it tells how the 


WATER VALVES | up-and-coming executive can make the moet 


of his capabilities, grow in executive stat 
| and rapidly qualify fo the upper br 
responsibilities and rewards 


operated power element is absolutely silent in 


7 
j 
A 
4 
J 
% 
A 
Z 
Z 
4 
A 
A 
% 
A 


SSSSSSSSSSSS 


SS 


\-P water valves will control water flow in 
response to pressure changes. l nique valve de- 
sign permits trouble-free operation even in very | Some facts this book gives you: 
dirty water. Operating pressure adjustable from 
3 300 . p.s Maximum water pressure 150 
/8". 1/2", and 3/4” sizes; c: ties 


rom 3 to 42 gal. per min 


RESSURE OR TEMPERATURE CONTROLLED 


EXPANSION OR THROTTLING VALVES 


SSSSNSSSSSSSSSSSSNSS 


| 


how to plan advancement 

the secret of executive personality 

3 best methods for improving personality 
|! ways to put over your personality 

24 guideposts to productive thinking 

Ii alde for making decisions 

11 steps for handling worries 

how to budget time most efficiently 

12 tested techniques for giving instructions 
how to talk to groups effectively 
Designed primarily for refrigerant control, A P how to handie responsibility 
expansion valves are adaptable to many appli- how to give yourself publicity 


SVs 


eereeeeeeeee 


SP|QVa VB oa Ww 


cations where automatic control of temperatures 
; ; SEE THIS BOOK TEN DAYS FREE—MAIL COUPON 

i a wa E rH 

Q "»e Cono: or "quic or gas "ow ID |8 MeGraw.0 Beck Co. 380 W. 42 9t. N.Y.C. (6 


d È Send me Smith's Developing Your Executive Ability 

rd, low-ce A.P ansion valve may Í for 10 dave’ examination on approval, |! tays 
$ 
1 


ide an imme 


or pressures is required. If you have a problem 


| 


to pressure or temperature changes, 


I will send $ plus few cents postage». or return 


pa 1 rast 


Name 


Address 


For Air € Liquids € Gases @ Refrigerants City and State 


A-P CONTROLS CORPORATION ovas teen nete 


(formerly Automatic Products Company) | 1E o FS 


i 

t 

$ 

; Books sent on approval! in | S, and Cansa oniy i 

3481 N. 32nd 5t., Milwaukee 45, Wis. &e ln Canada: A-P Controls Corporstion Ltd., Cooksville, Ont. —— tenes — 
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SEARCHLIGHT SECTION 


EMPLOYMENT ^» BUSINESS 


UNDISPLAYED RATE 


minimum 3 lines 
count 5 average 


20 per lime 
voncc payment 


lin 


words as 


Sce * on Box 
POSITION WANTED & 
ING OPPORTUNITY 
rote is one-half of 
advance 


PROPOSALS $1.20 a line an insertion 
NEW ADVERTISEMENTS received by 


Numbers 


undisployed 


above rate, payadle 


NGINEER 
Production 


gineer, experienced in handling 
blems on small mass-produced items 


losely with. manufacturing supervisio 
To carry responsibility for engineering 


process and performance of a special 
al component 


INTERNATIONAL 


RESISTANCE CO. 


401 N. Broad St. 
Phila., 8, Pa. 


ELECTRIC RANGE ENGINEER 


Mechanical or electrical engineer—pre 
ferably between the ages of 30 and 40 

with experience in the technical de 
velopment and manufacturing of domes 


tic ele ranges. 


For application write 


Manager, Professional Employment 


WESTINGHOUSE ELECTRIC CORP. 





BURGESS BATTERY COMPANY 


Freeport, Illinois 


RECOGNIZED LEADER IN 
DRY BATTERY DEVELOPMENT 
HAS AN OPENING FOR AN 
AUTOMATIC-MACHINE DESIGNER 


ou are capable of progressing beyond 
ine design this may be the opportunity 
tre seeking 


, 


To figure ad 


a 


INDIVIDUAL SELL 
advertising 


in 


10 A. M. December 


I 
| 


| 


E T E EE E Te 


| 
| 
i 


Educational Department, East Pittsburgh, Pa. | 


OPPORTUNITIES 


INFORMATION 


BOX NUMBERS core publication count as ! 
line additional in undisplayed advertisements 
DISCOUNT of 10% if full payment is made 
im advance for four consecutive insertions 
of undisplayed ads ‘not including proposals 


EQUIPMENT WANTED OR FOR SALE Adver 
tisements acceptable only in Displayed Style 


7th, in the NY. C. office, will appear in the 


THE U. S. NAVAL AIR ROCKET TEST 
STATION HAS SEVERAL VACANCIES 
IN THE ENGINEERING DEPARTMENT 


eronautical Engineer Gs ‘ 


General Engineer 


Aeronautical Engineer 


General Engineer 


a 


a 
Aeronautical Engineer 
1 


Applicants 
applicatio 
able at 


standard form 
e which 
and forward 
THE INDUSTRIAL RELATIONS OFFICER 
INDUSTRIAL RELATIONS DEPARTMENT 
U. S. NAVAL AIR ROCKET TEST STATION 
LAKE DENMARK, DOVER, NEW JERSEY 


ENGINEER 


Mechanical or Electrical 


Ass 


INTERNATIONAL 
RESISTANCE CO. 


iol N. BROAD ST 








DESIGN ENGINEER 


Design Engineer, familiar with small 


stampings such as used in wiring 


devices. Excellent salary, mild climate, 
good living conditions, wonderful oppor 


tunity. Replies strictly confidential. 





WANTED 


MACHINE and EQUIPMENT 
DESIGNERS 


With experience by well known machine 
tool builder located in a progressive New 
England town. Extensive engineering pro 
gram under way. Give full details of 
background and experience. 

Write directly to Mr. M. H. Arms, Chie! 
Engineer. 


BRYANT CHUCKING GRINDER CO. 


Springfield, Vermont 


January issue 





EQUIPMENT—USED or RESALE 


DISPLAYED RATES 

$10.50 per inch for 
other than a 
quoted on 


The advertising rate is 
all advertising appearing on 
contract basis Contract rates 
request 

AN ADVERTISING INCH la inch 
vertically on one column, 3 columns—30 inches 


to @ poge PE 


is measured 


subject to limitations of space available 


PHYSICISTS 
ELECTRONIC ENGINEERS 
ELECTRONIC SCIENTISTS 
MECHANICAL ENGINEERS 


The Signal Corps Engineering Labora 
tories located at Fort Monmouth, New Jer 
sey. have a number of attractive openings 
for physicists, electronic scientists, elec 
tronic engineers, and mechanical engineers 
in the research and development, design 
modification and testing of electronic 
equipment in the fields of radio and wire 
communications radiological detection 
meteorlogical instruments, facsimile, tele 
vision, photography, and communications 
systems 

Current vacancies are at nearly all pro 
essioral levels ranging from trainee posi 
ons for engineers and physicists just out 
f college to project and staff positions re 
quiring considerable background of ac 
complishment in the technical field. The 
Signal Corps Engineering Laboratories of 
fer attractive salaries ranging from $3410 
; $8360, an unusual latitude in choice of 
esearch or developmental work, and a 
good opportunity to develop individual 
ideas. 

Signal Corps Engineers and scientists 
have at their commard the most complete 
ind finest laboratory equipment and facil 
ties available anywhere. and opportunities 
> progress professionally are virtually un 
mited 

cations may be obtained from Ist and 
2nd Class Post Offices. Mail to 
Civilian Personnel Division 
SIGNAL CORPS CENTER AND 
FORT MONMOUTH 


Fort Monmouth, N. J. 


ENGINEERS 
MECHANICAL and ELECTRICAL 


Field Service, Design, 
and Estimating in the 
field of pneumatically 
and electrically operated 
controls. 





= 


Write to or see 


Mr. R. C. Cibella 
HAGAN CORPORATION 
323 Fourth Ave. Pittsburgh 22, Pa. 





WANTED: 
MECHANICAL ENGINEER 


and a 
r 








SEARCHLIGHT SECTION 


| WANTED 


REPRESENTATIVE 


To sell a volume line of staple articles of 
steel and brass with continuous repeats 
Direct to R. R., utilities, O. E. M. etc. State 
lines, type trode and territory 
Rw.2630, Prod Eng 
W. 4 N 


Hs 


PROFESSIONAL 
SERVICES 


i GEORGE H. KENDALL 


ORE: 3829 W r^ Consulting Mechanical. Engineer 
' 160 2 n M ‘ Reduction Studi Process or Product 
FRANCISCO es duets for Greater Profit 
" t luction, Design, Cost Problems 
m" r = - pe ist tor Machinery, Process. Controls 


t Studies, Investigations 
POSITION VACANT 


s Engineering Studies 
Tel. Darien 5-1504 
Darien, Connecticut 


\NTED: The Taylor-W) | may solve your 
ding sis tin bronze worries 


Non-Gran supplies both aluminum 
and tin bronze cen :gal cast- 
ings. Send blueprints for prompt 
juotation. American Non-Cran Aoc ee 


onz D wyn iga n and ces g erin nd 
Bronze Co., Berw; Pa tigation and Pr neesting onn sueiga 


NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL, MECHANICAL, ELECTRICAL 
METALLURGICAL BNGINEBRS 
ANALYTICAL CHEMISTS, PHYSICISTS, X-RAY 
Analy Tests of all Materials and Products, Pla 

ial Measurements of 


o sacr), 
SKINNER, HARLAN AND IRELAND, INC 


Consulting Engineers 


n Magne Materials s 


EMPLOYMENT SERVICE 


POSITION WANTED 


t 


PATENTS 


CONSULT: Z. H. POLACHEK 


Y 


FOR SALE 


Save over $3,000.00 


FERRACUTE No. 3 
Super-Speed Press 


Purchased New 1946 
From Factory. Never Used 


Price $10,000 


MR. DUTTON 
532 Natoma Street 
Sen Francisco, California 
Telephone: UNderhill 1-6028 





Quick ANSWERS 


fo your 


business problems . E 


ISCELLANEOUS business problems 

are daily being solved quickly and 
easily by the use of the Searchlight Sec- 
tion of this and other of McGraw-Hill 
publications 


The Searchlight Section is classified 
advertising; you can use it at small cost, 
to announce all kinds of business wants 
of interest to other men in the fields 
served by these publications. It has long 
been the accepted meeting place of the 
man with business needs and the men 
who can fill those needs 


When you want additional employees or 
a position, want to buy or sell used or sur- 
plus new equipment, want products to 
manufacture, seek new capital or factory 
sites or have other business wants — 
advertise them in the Searchlight Section 
for quick profitable results! 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 


330 West 42nd Street, New York 36, N. Y. 


SEARCHLIGHT 


Advertising! 


SECTIONS 
are found in these 
McGRAW-HILL 


Publications 


American Machinist 
Aviation Week 
Business Week 

Bus Transportation 
Chemical Engineering 
Chemical Week 

Coal Age 


Construction Methods & 
Equipment 


Electrical Construction 
& Maintenance 


Electrical Merchandising 
Electrical World 

Electronics 

Engineering & Mining Journal 
Engineering News-Record 


E. & M. J. Metal and Mineral 
Morkets 


Factory Management & Main. 
Fleet Owner 

Food Engineering 

Power 

Product Engineering 

Textile World 


Welding Engineer 
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NONE T 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


MATERIALS 


Adhesives 65 
Aluminum Alloys. 2 33.34.35 
36-37-35-39-40, 331 
Beryllium Alloys 349 
B:metal 12, 271 
Brass 2. 102. 225, 235, 239 
Bronze 103, 225 55, 239, 296 
299, 335 
Carbide Alloys 288 
Carbon Graphite 4th cover 
20.21, 254 
Ceramics 23 
Chemicals 330 
Copper Alloys. .2, 12, 103, 225, 239 
271, 299, 
Cork Compositions 
Felt 
Friction Materials 
Glass 
Laminated Metals 


Leather 
Magnesium Alloys 20. 33-34-35 
36-37 - 38-39-40 
Manganese Alloys 
Molybdenum Alloys 
Nickel Alloys 64, 225, 
Nylon 62, 
Plastics. .6, 27, 59. 62, 83, 109, 
270, 287, 289, 310, 319, 322, 
332, 
Plastics, Laminated 59 
289, 355 
Platinum Alloys 12 
Powdered Metals. 4th cover. 20-21 
45, 254, 271, 292 
Rubber & Synthetics. 56. 210, 238 
270, 278, 304, 319, 356 
Silicones 196. 356 
Silver Alloys 12 225 
Stainless Stee! 2nd cover, 52-53 
57, 60, 78, 118, 200. 219 
288, 352 
Steel 52-53, 57, 70, 78. 200. 221 
277. 279, 281 
Titanium Alloys 4 82 
Too! Steel 52.53, 57, 223 
Zinc 110 


STRUCTURAL PARTS 


Bars 45, 52-53, 57, 78. 235, 288 
296, 349, 352 

Bushings 296, 334 
Castings 28-29, 33-34-35-36-37 
38-39-40, 80, 84, 96, 112-113, 207 
232, 244, 268. 288, 294, 296. 299 
334, 336, 341, 357, 369 

Die Castings 73, 98, 229, 260 
Extrusions 278, 332. 348 
Forgings 33-34-35 -36-37-38-39 
0, 112-113, 207, 339, 346, 362 

Metal Powder Parts 4th cover, 
20-21, 45, 254, 271, 292 

Plates 33.34.35.36.38.-39. 40, 
52.53, 57, 78. 281, 288, 292 

Rods 2, 103, 198, 239, 292. 299 
332. 349, 370 

Shapes 2. 8, 52-53. 57. 70, 78 
225, 259, 278. 299. 348 

Sheets. .2nd cover, 2, 52-53. 57, 78, 
É 118, 198, 278. 292, 326 
Sta mpings 100, 225, 265, 272. 
338. 362 

Strips 2nd cover, 52-53, 57, 78 
103, 118, 277, 278, 279. 332 

349. 370 

Tubing. .2nd cover. 2, 28-29, 33-34 
35-36-37-38-39-40. 45, 52-53, 57 
60. 74B. 7&. 86. 94, 103, 198, 200 
215, 227, 259. 273. 278. 283. 299 
318, 332, 347, 358, 370 

Weldments 320 
Wire 52.53, 57, 78. 103. 288 
318, 349 


FINISHES 


Paints & Lacquers..195, 263, 282, 


330. 342 
Plating 254 


Rust Proofing 264, 282, 308 


320, 327 
Sealants 342 


(Continued on page 368 
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PLATE FORM—STANDARD 


Isolate steady-state vibra- 
tion. Stable, compact— easily 
installed. Loads 1 2 to 120 
pounds per mount 


. *TEMPROOF 


b^ 


For Airborne Electronic 
Equipment 

* Designed for use with 

JAN-C-172A cases. © Ex 

ceed AN-E-19 drop test re 

quirements. * Maintain effi- 

ciency from - 80? to* 250? F 


* Temperature. proof 


» 
PLATE FORM— 
VERTICAL 
SNUBBING 


Isolate steady-state vibro 
tion plus severe shock 
Loads up to 610 pounds 
per mount 


A 


TUBE FORM— STANDARD 


For steady-state vibration 
and occasional shock. Have 
great radial stability. Loads 
from 'A to several thousand 
pounds. 


MULTIPLANE 


Isolate vibration from all 
directions. Light in weight, 
small in size, they ore 
widely used to mount elec- 
tronic equipment 


LORD Mountings solve many vibration 
problems. They improve product per- 
formance . .. make equipment smoother 
... quieter ... easier to operate . . . easier 
to sell. They protect the precision and 
accuracy of sensitive instruments aad 
controls . . . prolong product life 
reduce maintenance costs. 

LORD Vibration-Control Mountings 
have simplified design, reduced weight, 
speeded assembly, and increased operat- 
ing efficiency in hundreds of modern 
products. 

To attain these performance improve- 
ments, vibration-control should be 
planned as an integral part of your prod- 
uct. LORD Engineers will assist you to 
select mountings of proper type, size, 
and deflection . . . position the mouat- 
ings for greatest effectiveness. 

For improved product sales appeal, 
bring your vibration problems to LORD 


... Headquarters for Vibration-Cont-ol. 


FLEXIBLE COUPLINGS — 
M. H. P. 


FLEXIBLE COUPLINGS — Hove excepfensl torsiencl 


Have exceptional torsional 
softness . ... 
parallel and angular mis- 


FHP softness to isolate torsional 
"— vibration. Removable fex- 
ing elements allow installa- 


accommodate tion without moving hubs. 


alignment. Ratings from 1/50 


TUBE FORM— 

VERTICAL SNUBBING 
Isolate steady-state vibro- 
tion and severe shock 
Recommended for mobile 

equipment 


SHOCAMOUNTS 


4 
CHAN-L-MOUNTS Isolate noise and vibration 


Ready to use—easy to in- from punch presses, looms, 


stall. 


Isolate steady-state printing presses, etc. Neo 
vibration 


and occasional prene resists ottack by oil 


shock. Extremely soft and me grease. Load ratings up 


EM sturdy, they give superior Z3 
j isolation. 3 per mount 


to 7500 pounds 


J———MMüóÓÁÁ— Ó 





Send co tre copu o thi^ 


udi HH ONDE D E Rn 


CATALOG TODAY! 


60 pages of 
valuable information 
describing the line 
of Honeywell 


Industrial Controls 


Tue KIND of information you want, right at your 
finger tips . on pneumatic, electric and electronic 
non-indicating controls for temperature, pressure 
and humidity. 


Included are many types of switches and relays . 
temperature and pressure controllers . . . many types 
of valves . . . and scores of other inexpensive, accurate 


and dependable controls. 


Catalog No. 8304 is complete and factual . . . contains 
detailed specifications for all products, with complete 
supplementary price lists. It belongs in your files for 
ready reference . . . send for your copy today. 


Also ask to be put on the mailing list for Industrial 
Control News— a periodical publication devoted to 
new and unusual applications of automatic controls 
throughout industry. It is written by and for produc- 
tion and maintenance men. Articles are illustrated by 
drawings and photographs and graphically show how 
jobs can be made easier, costs reduced and operating 
efficiency increased. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, 4459 Wayne Ave., Phila. 44, Pa. 


Hon 


NEAPOLIIS 


eywell 


~ 
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index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from page 367 


MECHANICAL PARTS 


Accumulators "T 
Adhesives 65, 262 
Balls 274, 350 
Bearings, Ball, Roller, and Nee- 
die....26, 31, 42-43, 67, 71, 79, 
81, 124, 245, 252, 305, 332 
Bearings, "Oil-less".. 4th cover, 
20-21, 45, 254, 284 
Bearings, Sleeve. .4th cover, 20-21, 
31, 235, 271, 284, 296, 335, 341 

50, 66, 286, 325 

24.25, 56, 72, 88, 95, 105, 
217, 337, 338 

Bolts, Nuts, Screws and Rivets. .51, 
102, 239, 249, 254, 272, 290, 

298, 302, 316. 321, 336, 342, 

344, 373 
340, 343 
10, 99, 257 
Brushes 330, 374 
Bushings & Grommets 235, 271 
Chains 13, 44, 275, 314-315 
Clamps 269, 294, 325, 371 
Clips . 346 
Clutches 99, 248, 257, 295, 
330, 336 
318 
105, 274 
338, 375 
362, 364 


- a 


Bellows 
Beits 


olowers 
Brakes 


240, 


Collars 
Compressors 
Containers 
Controls 
Coolers 
Counters 
Couplings, Flexible 
280 
& Tube 


298, 325 


31, ? , 

314-315, 367 

111, 215, 

240, 269 

on 230 

44, 63, 88, 99, 105, 248, 303, 

314-315, 336 

85, 207, 324 

Fasteners 15, 33-34-35-36-37-38- 

39, 40, 51, 55, 102, 122, 225, 239 

249, 254, 261, 272, 285, 290, 298, 

302, 316, 321, 328, 336, 342, 344, 

346, 352, 373 

213 

334 

300 

234 

205,.372 

106, 234, 298, 

316, 326, 356 

338 

111, 215, 217, 

286, 292 
Hydraulic & Pneumatic Equip- 

ment..1, 47, 92.95, 97, 111, 114, 

120, 207, 213, 242-243, 248, 250, 
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Joints 
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A.P Controls Corp 364 


PRODUCT ENGINEERING 
Acushnet Process Co 238 


LH 111 
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Aircraft. Marine Products 
74.74A 


Ajax Flexible Coupling Co 253 

Alemite 77 

Allegheny Ludlum Steel Corp.. 219 

Allien Mfg. Co 344 

Allied Products Corp 329 
This valve seat machined from FM-10001 Allied Research Products Corp = 
nylon rod outlasts 3 to 5 seats made from Allis-Chalmers Mfg. Co. 


metal. Because of its resiliency, plus resist Aluminum C9: 33153:56: 57. 58-39 40 


ance to abrasion and corrosion, this nylon American Brass Co. 225 
seat is practically ‘leakproof’. Machining American Chemical Paint Co.. 282 
was readily handled on metalworking American Crucible Products Co. 296 
equipment American Emo»lem Co., Inc 328 
American Felt Co. ° 297 
American Hard Rubber Co 270 


A a Lava Corp 23 
Nylon formulations with properties tailor-made American Metai Hose Branch 


B c 215 
for specific applications are available, and Ane menng à iioii 


i + c 299 
will provide the performance you need. Many American Steel & Wire Co 


52-53, 57, 78 
products such as valve seats, bearings, gears, Amplex Mfg. Co. Subs Chrysler 


: 45 
instrument and control parts are now being A Ceupling Co., Inc 

Arkwright Finishing Co 266 

made from several nylon formulations, because Armco Steel Corp. 200 
° Armstrong Cork Co. (Gaskets, 

of the material's outstanding physical properties Packings & Seals) 18 
Arrow-Hart & Hegeman Elec 
tric Co 107 
Nylon rod and strip made to meet your job Anoahead Rubber Go. DI Of 
requirements can give you important savings in n Motor Bearing Co., 


J ~ Atlantic Casting & Engr., Co 
fabrication. You start production immediately, ere ipe pacte nc eq n 
right from the blueprint. No waiting for expen- 

sive molds. Design changes can be made 


quickly, and the tooling costs are low Bakelite Co. A Div. Union Car 
bide & Carbon Corp 
Baldor Electric Co 
Baldwin-Lima-Hamilton Corp., 
Standard Steel Works Div » 
*i 11 1 
New Folder Describes Types Baldwin-Lima-Hamilten Corp 
and Sizes Available .. . Testing Div 
Bantam Bearings Div., Tor 
your free py of th rington Co 
us n n formulati Barnes Co., Wallace, Div. Asso 
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Pioneer Producers of Nylon Rod and Strip 
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Custom-made Optical Reticles 


...IN ANY DESIGN 


\ 


eee en ERU 


/ 


Are you limiting your range and variety of reticle 
patterns to suit an available reticle-manufactur- 
ing process? You needn't at Gurley; here you can 
obtain the procedure best suited to your particu- 
lar design and production requirements. 

This century-old manufacturer of scientific in- 
struments now offers for the first time on a con- 
tract-manufacturing basis its highly-developed 
photographic, microscopic ruling and etching fa- 
cilities for producing glass reticles for all types of 
telescopes and optical measuring instruments. 

Added to Gurley's extensive reticle-design and 
manufacturing facilities is an advanced photo- 
graphic process developed during the war, to meet 
the low-tolerance specifications for reticles in 
gunsights and bombsights. 

At Gurley you have the flexibility of several 
manufacturing ‘processes and specially designed 
equipment to draw on-plus Gurley's long ex- 
perience in optics, lens grinding aad scientific 
instrument manufacture. Photograph and etch 
methods, direct ruling on a dividing engine or 
pantograph, as well as appropriate combinations 
of several of these methods, broaden the range of 
reticle pattern designs and assure their economi- 
cal production in small or large runs. 

Consult Gurley on your particular reticle needs 
—whatever the design or quantity. 


GURLEY 


Opncal Reticies, Engineering and Surveying instruments, Hydraulic Engineering instruments, Standard Precision 
9 9 9 


Weights and Measures, Paper and Terie Testing Instruments, Aeronautical Navigating lastr 


Ọlogico! instrumenii, 


Quantity from 


EXPANDED FACILITIES OF W. & b. E. GURLEY 


SCeoereseeereaeeeeeveeveeeeoeoeoeeeeeeereeee eee 


Méteor- 


Propuct 


INDEX TO 
ADVERTISERS 


Continued from page 371 


Gibson Co., Wm. D 14 
Gilmer Co., L. H., Div. of U. S 
Rubber Co 24.25 
Gits Bros. Mfg. Co. 209 
Goodrich Co., B. F. (Rivnut) 51 
Goodyear Tire & Rubber Co 56 
Graphite Metallizing Corp. 252 
Gray Iron Founders’ Society 
Inc. 357 
Great Lakes Steel Div., Na- 
tional Steel Corp 221 
Greer Hydraulics, Inc 359 
Gurley, W. & L. E 372 


H & H Tube Mfg. Co 347 

Hanna Engineering Works 120 

Hannifin Corp 114 

Harper Co., H. M 342 

Hartford Steel Ball Co 350 

Haydon Mfg. Co., Inc 68.69 

Haynes Stellite Div.. Union 
Carbide & Carbon Corp 

Heatbath Corp 

Heim Co. 

Heinze Electric Co 

Heli-Coil Corp 

Herbrand Div. of the Bing 
ham-Herbrand Corp 

Heyman Mfg. Co 

Hitchiner Mfg. Co., Inc. (Metal 
Products Sales Co.) 

Holliday & Co., Inc., W. J 

Hoover Co., Kingston-Conley 
Div. 

Houghton & Co., E. F. 

Howell Electric Motors Co 

Hyatt Bearings Div., Genera 
Motors Corp 


Imperial Pencil Tracing Clot^ 
Co 

International Nickel Co., Inc 
Nickel Alloy 


Johns-Manville Corp Ing 
Friction Materials) 

Jonns-Manville Corp Pack 
ings) 

Johnson Bronze Co 

Johnson Corp 


Kaiser Aluminum & Chen 
Corp 
Kaydon Engineering Corp 


Laminated Shim C 
Laminum) 

Landis & Gyr 

Ledeen Mfg. Co 

Linde Air Products Co Unit 
of Union Carbide & Cart 
Corp 

Linear Inc 

Link-Belt Co 11, 13, 63 

Lion Fastener, In 

Littleford Bros., Inc 

Logansport Machine Cx 

Lord Mfg. Co 


McGraw-Hill Book Co 

M B Mfg. Co., Inc 

M-B Products 

Maas & Waldstein Co 

Mallory & Co., Inc., P. R 4 

Marman Products Co., Inc 

Master Electrix Co (Speed 
master) 3rd 


ENGINEERING DECEMRI 





INDEX TO door fastener 
its | MANY | panel thicknesses 


ADVERTISERS 


Mead Specialties Co 

Meehanite Metal Corp 
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Metals & Controls Corp., Gen- 
eral Plate Div. e 
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New Departure Div. of Gen 
Motors Corp 

New Hampshire Ball Bearings 

New Jersey Zinc Co. 

Nicholson & Co., W. H. 

North American Aviation, Inc 


OVER A WIDE RANGE 
— BY JUST 


Oilgear Co 


Plastics Reinforcement. TURNING THE KNOB 
Plastics Reinforcement 


Parker-Kalon Corp 

Parker Rust Proof Co ` T " g > : `n- 

Perfection Gear Co., Amer SOUTHCO quarter-turn fasten 
Stock Gear Div E 

Perkins Machine & Gear Co ers offer double advantages: 

Pheoll Mfg. Co g » . . 

Pittsburgh Plate Glass Co l. quick adjustment so that 
Brush Div . * 

Plaskon Div. Libbey-Owens panels of various thicknesses 
Ford Glass Co s 

Plastic Research Products Inc are always held tight. 

Polymer Corp 3 3 : - s 

Powdered Metal Products Corp 2. installation simplicity, includ- 

Product Engineering 116 

Progressive Mfg. Co 

P 


ing elimination of striker 
h-Lok Co 


plates to save time, lower 
costs. 
Rubber Corp Available with knurled knob 
or flush, key-operated heads. 
Send for complete informa- 
R. B. M. Division of Essex 


i S THC bv S h 

Wire Corp. ... tion. SOUTHCO Div., Sout 
Ramsey Corp. » » À ati ^" 
Needle CA Chester Corporation, 1406 Fi Emory Tosiiag 
Revere Copper & Brass Inc , ii Lil. D ia 9 >. 
Reynolds Wire Div. National nance Bldg., Philadelphia 2, Pa. Machines are 

Standard Co SOUTHCO 
Rigidized Metals Corp 
Rivett Lathe & Grinder Inc 
Robertsha -Ful trol — 

a rtshaw-Fulton Controls p —— serve also as handles for lifting and 


Rockford Clutch Div. Borg p^ CTI holding door. 
Warner 
a 


AL 
Rogers Corp 
Rohm & Haas Co, \ AAD 
Roland Teiner Co \ P. 
dde DOOR FASTENERS 


Baldwin-Tate- 


Fastener equipped. Activating knobs 
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Roll Formed Products 
Ross Operating Valve 


Sandvik Steel Inc 279 
Scaife C 8 
Schatz Mfg. Co 42 
Scintilla Magneto Div., Bendix 
Aviation Corp Electrical 
Connectors) : 241 
Scintilla Magneto Div., Bendix 
Aviation Corp H & K Mag 
netos) " 32 
Scovill Mfg Cc industria 


Gray Mfg. Co. Employs E Bas was M 


Switch Div 54 
Sewall Mfg. Co E B 234 


Shakeproof, In 321 
FULLERGRIPT BRUSHES ze "— e" one Ej 
Simmons Fastener Corp 55 


Skinner Electric Valve Div 
The Skinner Chuck Co 330 


G . Soreng Mfg. Corp 345 
on Gray Voictraser South Chester Corp 3 
Southern Friction Materials Co. 346 
Sponge Rubbe~ Products Cx 278 
Standard Pressed Stee! Co. 249, 318 
Standard Products Co 100 
Standard.Toch Chemicals in 

Standard Varnish Works Div. 195 
Standard Tube Co 273 
Stanley Chemical Co 320 
VoicEraser which, by scientifically applying heat to the Steel Founders’ Society of 

: America 80 

Stephens-Adamson Mfg. Co 305 

Sterling Electr Motors, Inc 317 

s Stewart Varner r I e 7 
Three Fullergript brush rolls are used in the VoicEraser. Stewart "o e Gh "D : 

à i Stewart Warner Corp 229 
Two are used for scrubbing the discs as they are run through Stokes Machine Co., F. J 76 
Strom Steel Ball Co 274 
Sunnen Products Co 313 
Superdraulic Corp 362 
Superior Steel Corp 277 
Superior Tube Co 227 
Synthane Corp 198 


If you use the famous Gray Audograph you know the 
used discs can be returned to the distributor to be processed 


for re-use. The machine which does this job is the Gray 


Vinylite disc, causes it to return to its original smooth finish. 


a detergent bath. Fullergript was selected because of its 
dense mass of brush material and because the metal holder 


would not warp. 


Ihe third Fullergript brush holds the disc from under- 


neath as it passes beneath a he ated roller. Neither metal nor 


Taco Heaters, |n 
Tennessee Coal, Iron & Ra! 
damage the under side of the disc; rubber would develop road Co 52.53, 57, 78 
Thomas & Betts l 
soft spots and the pressure would be uneven. Fullergript Thomas Flexible Coupling Co 
" Timken-Detroit Axle Co., Brake 
bristle ends provide equalized pressure. In addition, the Div 10 
Timken Roller Bear ng Co 
Fullergript brush cleans the heated roll between the passage dustria 81 
gni 5 Tinnerman Products, inc 122 
of discs. Titchener & Co., E. H 306 
Torrington Co. Bantam Bear 
ings Div 79 
Fullergript power brushes are solving unusual problems Terrail Ġo om 
Tourek Mfg. Co., J. J 362 
Trabon Engineering Co 376 
$oi 2 Transue & will 5 
possibilities that Fullergript makes available to you. For nds bv ams Co 2 


| Twin City Die Casting 260 
more information, write to... Twin Disc Clutch Co 248 


rubber rolls could perform this job. Metal would heat up and 


in a variety of industries. There’s no end to the mechanical 


Union Carbide & Carbon Corp 
Bakelite Company 59 
Haynes Stellite Company 288 
Linde Air Products Company 327 

Union Plate & Wire Co 318 

Unitcast Corp 268 

United-Carr Fastener Corp. 261 

United Electric Controls Co 328 

U. S. Graphite Co.. 4th Cover 

20-21 
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Waldes- Kohinoor, In 15 
Ward Leonard Electric Co..236-237 
Washington Steel Corp l 
Welco Motors 322 
Wellman Bronze & Aluminum 

Co 232 
Wesche Electric Co.. B. A 322 
Western Felt Works 326 
Westinghouse Electric Corp 

19, 48-4 

Whitney Chain C 44 
Williams & Co J. MH 346 
Winsmith lnc 246 
Wolverine Tube Div., Calumet 
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Verson 


Stewart-Bolling 


Farrell-Birmingham 


THERE MUST BE REASONS 
FOR THE WIDE USE OF... 


E Trabon is 
Y ;* e 
-— 


P Safe 
> 


x 
t 
( 
> 


Sealed 


Simple... 
Positive 
Automatic 

Fully Hydraulic 


9 


OIL AND GREASE SYSTEMS 


© TRABON OIL AND GREASE SYSTEMS 


are ENGINEERED into these and 
many other machines... 


Because Trabon Systems increase pro- 
duction and machine life...decrease 
down time and costly maintenance. 


Trabon has had over 21 years' experience in 
engineering, manufacturing and installing lubri- 
cating equipment exclusively. Regardless of 
the size or type of your machine, a Trabon 
System can be designed into it. Call or Write 


TRABON ENGINEERING CORPORATION 
1814 East 40th Street * Cleveland 3, Ohio 
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Midas: ie ure REY PITTURA MET PREE 


Don't put up with make-shift assemblies when it is so 
easy to get the RIGHT horsepower, the RIGHT shaft 
speed, the RIGHT construction features, the RIGHT 
mounting . . . all combined into one compact, easy 
to use — package: 

Master -Gearmotors, available in 
millions on TEM [IE SUID UIDETUR 
ings, permit you to use^a power drive on each job 
that's just right . . . a power drive that will add greatly 
to the compactness, appearance,.and economy of 


each of your applications. , 

Use Master Gearmotors to increase the salobility 
of your motor-driven products . . . improve the E 
economy and productivity of your plant ME à Y P 
They're the horsesense way to use horsepower. ! Zo k 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 



















All in one package 





new automatic clutch 
employing GRAMIX parts 
transmits power smoothly 
for a wide variety of jobs 


R clutch manufactured by 
mercury clutch division gets 
best results with thirteen 


GRAMIX.... 


There are twelve Gromix actuating wedges os 

well as the one main Gramix bearing in the 

new Type “R” automatic clutch manufactured 

by the Mercury Clutch Division of Automatic Steel 
Products, Inc. of Canton, Ohio. These clutches 

are designed for use on both electric motors and 
gasoline engines and allow the power source to 
reach operating speed before the load is auto- 
matically applied. The load is then applied smoothly 
while the power source operates at an efficient speed. 
After the load is accelerated, power is transmitted at 
10096 efficiency. Mercury Clutches have a great 
many uses, a few of which are illustrated above. 
Gramix is proving ideal not only for clutches but 
for thousands of other parts in hundreds of products. 
Gramix powdered metal parts can be die-pressed 

in relatively intricate shapes to tolerances 

within .0005". Gramix parts ore oil im- 

pregnated for self lubrication. They're tough, 

strong and relatively light in weight. Because 

they require little or no machining, Gramix 

parts cost considerably less than identical, 

machined parts. 

To determine whether Gramix can help cut 

your costs and improve the performance 

of your product, write today to: 85 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 





